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These double screened co-axial 
BICC Radio Frequency Cables were re- 
cently installed by the BBC in their new 
T/V Studios at Lime Grove, Shepherds 
Bush, London. They are used in the 
distribution network carrying television 
picture and other video wave forms to 
studios and control rooms throughout the 
building. For identification purposes 
BICC supplied these Radio Frequency 
Cables in seven colours. 

This is another example of BICC 
service to suit individual requirements. 


1, RADIO FREQUENCY 
Gg CABLES 


BRITISH INSULATED CALLENDER’S CABLES LIMITED 
NORFOLK HOUSE, NORFOLK STREET, LONDON, W.C.2 
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© Tp Geen Maud Lend’ 


EXPEDITION 


on 


AVO' INSTRUMENTS 


First of its kind in Polar history, 

the Norwe -British-Swedish Antarctic 
=*y--- expedition is spending 24 years far beyond 
he the ice-girdled coasts of a region where 

man has not hitherto set foot. A primary 

aim of the explorers, who = a ® complete 

for scientific research, 

meteorological survey ‘which, ‘may anew 

why the world is growing warmer. 


Radar is included in the modern 
surveying apparatus, and at the request of 
Mr. G. de Q. Robin, the British party's 
Australian Radar expert, we have provided 
an ‘‘Avo’’ Electronic TestMeter and two 
Model 7 Universal AvoMeters. We are 
honoured that ‘‘ Avo’’ instruments have 
been chosen for such important work under 
conditions so exceptionally exacting. 


MODEL 7 UNIVERSAL 
AVOMETER 


The world’s most 
widely used combina- 
tion electrical measuring 
instrument ; it provides 
50 "of readings 


(current, voltage, 


power output and 
ee on a 5-inch hand-calibrated 
scale 


compacts portable 

and ¢ small power consumption 
(the total resistance of the instrument 
is 500,000 ohms) makes this meter 
particularly suitable for all radio and 
electrical testing. 


Weight “ot ihe, x 4fin. £19 . 10s. cAbe © w Weight It ioe Nog x 


PRECISION ELECTRICAL TESTING INSTRUMENTS 


Fully descriptive pamphiets on application to the Sole Proprietors and Manufacturers : 


AUTOMATIC COll if * & ELECTRICAL EQUIPMENT 
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spun molybdenum cups 


fabricated by MUREX 


Murex also manufacture: TUNGSTEN, MOLYBDENUM, 
TANTALUM and ZIRCONIUM rod, wire and sheet, and fabricated 
components made from these metals. 


UREX LIMITED (Powder Metallurgy Division). RAINHAM ¢ ESSEX © Telephone: Rainham, Essex 240 


NDON SALES OFFICE: CENTRAL HOUSE, UPPER WOBURN PLACE, W.C.}. Telephone: EUSton 8265 


YOU CAN MAGNETICALLY RECORD 


using your Gramophone Motor as a Drive 


eC 


Necessary parts, also usable later for a more 

ambitious job, plans available, 1 Spool Diamond Magnetic = 

Recording Tape and 1 take-up spool, 2 Corner Brackets, 1 Roller, 

1 Record-playback Head Kit, 1 Friction Clutch, 1 Dual-purpose Supersonic Oscillator and Two- 

stage Preamplifier and your Radio Chassis. Set of parts £7.15, 0 or items supplied separately. 
Also Constructional Data for Wire and Tape Recorders 5s. 


PARK RADIO OF MANOR PARK, 676/8, 783 Romford Road, London, E.12 
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DATA ON THE MTS7 TRIODE MERCURY VAPOUR RECT- 
IFIER, ONE OF THE RANGE OF MULLARD THYRATRONS 


LIMITING VALUES (ABSOLUTE RATINGS) 

Maximum Peak Anode Voltage 

Inverse 1000V * 

Forward 1000V 
Maximum Cathode Current. 25c/s and above. 

Peak (for general control service) 

Peak (for ignitor firing service) 

Average (for general control service) 

Average (for ignitor firing service) 

Maximum averaging time 

Surge (maximum duration 0.1 secs.) 
Maximum Grid Voltage. 

Before conduction 

During conduction 
Maximum: Grid Current. 

Average (Averaging time 15 secs.) 

Maximum Grid Resistor 
Min. Cathode preheating time. 
Cond dM y Temperature Limits. 

CHARACTERISTICS. 
Heater Voltage 


Time (app 

Anode Voltage Drop 
Control. 

Anode Voltage 60 100 

Critical grid Voltage (approx.) Oo -1.75 
Base 4-pin UX. 

* 1800V for di d Mercury 


The Mallard range of Thyratrons has now been 

extended to include types suitable for use in both fixed 

For fixed power and moter speed control applications, a 

selection of Mercury Vapour tubes is available providing maxi- 

mum average anode current ratings from 0.5 to 6.4 amperes, 

For relay, switching and motor control applications in aircraft, ships 

and industry where movement is encountered, a selection of rare- 

gas-filled tubes is also available. Important among these is a series of 

xenon-filled tubes with anode current ratings from 0.1 to 6.4 amperes. On 

account of the small variations-with-temperature of xenon gas, these tubes 

are ideal for use in equipments operating over a large ambient temperature 
range. 


The Thyratron illustrated and described here is the 2.5 amp. MT57. Full 
details on the complete range of Mullard Thyratrons will be supplied 
u = 


INDUSTRIAL POWER VALVES +- THYRATRONS - INDUSTRIAL RECTIFIERS - PHOTOCELLS 
FLASH TUBES + ACCELEROMETERS + CATHODE RAY TUBES °* STABILISERS AND 
REFERENCE LEVEL TUBES - COLD CATHODE TUBES - ELECTROMETERS, ETC. 


MULLARD LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2 
° MVT 96 


ee ee ae a 


WireLess WorLD Octoser, 1951 


CLEAR PICTURES 
ln poor receglion weeds 


The models 63 and 63A have been 
designed for maximum performance 
in fringe and difficult reception 
areas., Since the reception of your 
TV receiver is wholly dependent on 
the efficiency of the aerial system, 
the Aerialite features of greater 
gain, broader bandwidth and 
sharper directivity are very worth- 
while. There is every reason why 
you should specify Aerialite for 
your TV aerial if you wish to ensure 
strong, clear and interference-free 
pictures. The models 63 and 63A 
are priced at £11.15.0 and £12.5.0 
respectively, complete with 10ft. 
masts, lashings, etc. Models with 
14ft. masts are available at 17/- 
extra. Aerialite are manufacturers 
of a comprehensive range of TV 
and radio aerials as well as coaxia! 
and R.F. cables. 


CASTLE WORKS STALYBRIDGE CHESHIRE. 


= 
Two mayor Additions 


to our range of receiver chassis 
suitable for radio-gram installations 


ACE U331 


S-valve, 3 waveband, A.C./D.C. 
mains superhet receiver with 
matched 10” speaker 


MAJOR Ai3I 


5-valve, 3 waveband, A.C. mains 
receiver with matched 10’ speaker 


MAJOR DISTRIBUTORS 
7 CAVENDISH PLACE, LONDON, W.1 


Telephone: WILlesden 6713 


Octoser, 1951 


TAPE RECORDING and Playback EQUIPMENT 


Behind the mgdel PMR/1 is more than twenty years’ experience 
in the design and production of high quality sound recording equipment 
for the professional user. 


This up-to-the-minute tape recorder is essentially simple to handle, load 
and unload with tape. The complete mechanism for record, high-speed 
wind-back and wind-on, and playback is controlled by one knob only. 
Three separate motors are employed, one each for the capstan head, the 
magazine reel and the take-up reel. In this way, by eliminating belts or 
other transmission units, long-sustained consistent performance is assured, 
and maintenance problems are virtually non-existent. 


The tape speed is 7} in. per second, giving a continuous recording time ot 
30 minutes with a 1,200 ft. reel; but since two tracks can be recorded on 
the tape width, the total recording time per 1,200 ft. reel is one hour. 


The ampiitiers and equalisation have been 
designed to give the best ible 
frequency range and a really i 
noise ratio. The frequency 

is flat, plus or minus 2 db., from s0¢/s to 
9,000 c/s and not more than minus 6 db. 
at 10,000 c/s. The dynamic range is of 
the order of 50 db. A modulation meter 
enables the operator to modulate the tape 
fully without overloading. Two input 
jacks are provided, one for a high-quality 
microphone (20 ohms) and one for a line 
of 600 ohms impedance. Outputs are 
provided for a 15 ohms loudspeaker (7 
watts) and also for feeding a M.S.S. 
cutter-head direct, so that dubbing from 
7 to disk may be carried out without 
additional amplifiers. A separate volume 
— for ie monitoring loudspeaker 
is fitted. 


MAS p @ SINGLE KNOB CONTROL @ _ THREE SEPARATE MOTORS @ 30 MINUTES 
? CONTINUOUS RECORDING @ TWIN TRACK provides ONE HOUR’S RECORDING 


@® oDIRECT DUBBING TO DISK WITHOUT ADDITIONAL AMPLIFIERS 


«@ M.S.S. RECORDING COMPANY LIMITED 
“nS <t POYLE CLOSE‘COLNBROOK:- BUCKS TELEPHONE-COLNBROOK 284 
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DOUBLE DIVERSITY TELEPHONY RECEIVER 


(CRD. 150/22A) 


> Suitable for D.S.B. telephony. 
> Frequency range: |.5-30 Mc/s. 


> Receives: Frequency Shift or On/Off teiegraphy or 
telephony transmissions. 


> Outputs: Telegraphy: Double current or keyed tone. 
Telephony : 100 mW inte 600 ohms. 


> Supplies: 100 or 200-250 volts, 50 c/s mains, 600 watts 
consumption. 


MARCONI 


COMMUNICATION SYSTEMS 


SURVEYED - PLANNED - INSTALLED - MAINTAINED 


MARCONI'S WIRELESS TELEGRAPH CO. LTD., MARCONI HOUSE, CHELMSFORD, ESSEX 


Leading Exporters of all types of Radio Receiving 
and Transmitting Tubes. Current Production and 
Ex-Government Surplus Special Purpose Tubes. 
Over 400 types in large quantities, available 
Ex-Stock. Suppliers to Foreign Governments, 
Airlines, etc. 


HALL ELECTRIC LTD 


89. CHARLOTTE ST.. LONDON.WI. oe ee ooo 
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* TIME 

Executives can be located and instructions 
issued with minimum delay on an 
efficient sound system. Have your staff 
available at ALL times no matter where 
they are. 


%* MANHOURS 

Warning signals operated in conjunction 
with your clock sound system save 
manhours otherwise lost in commencing 
work, job costing, shift changing, clocking 
off, etc. 


but it must. be 


Saves — 


*% FATIGUE 

‘ Music-While-You-Work’ disseminated 
through your sound system diminishes 
sub-conscious fatigue, improves morale 
and speeds production. 


%* MONEY 

Time lost costs money. It pays to offer 
customers prompt service when they 
*phone your organisation. Sound staff 
location reduces delays to a minimum. 


RELIABLE Sound! 


That symbolizes TANNOY Rental Service! ! 


if it’s 


\TANNOY’ 


-¢. . its SOUND 


Why not write to us if you have a sound problem ? 


Surveys and suggestions will be gladly given (without obligation of course) 
if you contact 


TANNOY RENTALS LTD., 348, 352 NORWOOD RD., W. NORWOOD, S.E.27. 
TEL. GIPSY HILL 1131. 
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SPEAKERS 


The advantage of using a “separator” for dividing bass and 
treble between two speakers is now fully recognised, and is 
a system used in various highly priced reproducers. Webb’s 
offer combinations of speakers and cross-over units at a 
reasonable cost. 


Bass and middle reproducer Vitavox ‘‘ K12/20” 
Treble Reproducer Stentorian $812" 15 ohms.. 
Webb’s Type Cross-over Unit 

(Plus packing and carriage), 


£11. 0. 0 
£1.17. 0 
£3.7.6 
Hee 


(NOTE: — While existing stocks last we can offer the famous Vitavox 
*K12/20” 12in. L.S. unit, 18/20 watts, at the old price of £11. It is 
now listed at £14.) 


Full details of Webb’s Cross-over Units with circuits for 
home connection if desired, given with Webb’s Catalogue 
10d. post free. 


TEST INSTRUMENTS 


Webb’s always have available a useful range of leading 
‘Manufacturers’ Service Gear such as — 


VOMETER “MODEL 7”. probably the best known and most 
idely used meter in the world, accepted as a srandeed by laboratories 
nd Government Depts. everywhere 


DVANCE SIGNAL GENERATOR “E2”’. Covers from 300 Ke/s 


© 100 Mc's in six bands. A high-grade and accurate instrument at 
easonable price , cee £28. 0. 0 


‘AYLOR “85A'P”’’ MULTI-RANGE METER. Robust instru- 
ent in hinged wooden case. Its 90 saiayite cover sit service test 
quirement. 20,000 ohms per volt. kas 19.10. 0 


COMMUNICATIONS 
RECEIVERS 


DDYSTONE “740"', An cight valve super heterdyne receiver with 


ranges covering 30.6 Mc s to 1.4 Mc/s and aS to 620 meters with 
li communications specification . . £35.15. 0 


Ge. C. “BRT 400”. A 14-valve superhet of advanced design. 

We invite you to ask for 1 a fully descriptive brochure on this outstanding 

example of British communications technique. From gone Webb's 
Tee 


Radio 20. 0. 0 


ALL PRICES ABOVE ARE THOSE APPLICABLE TO 

EXISTING STOCKS AT TIME OF WRITING THIS 

ADVERT. AND ARE SUBJECT TO MANUFACTURERS’ 
ALTERATIONS ON LATER SUPPLIES. 


WEDD S [2a 
14, SOHO STREET, OXFORD STREET, LONDON, W.1 


Phone : GExrard 2089 Shop Hours : 9am.—5.30 p.m. Sats. 9 a.m.—! p.m 
| 
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HOLME MOSS 


F. C. Robinson & Partners Lid. 
have pleasure in inviting Radio 
Wholesalers and Retailers in the 
North of England to a special 


TRADE EXHIBITION OF 
TELEVISION TEST GEAR 


to be held at their Showrooms 
on and after Monday, Ist 
October, 1951. 


A representative range of Signal and Audio 

Generators, Pattern Generators, Oscillo- 

Constant Voltage Transformers 

and Test Meters will be shown in actual 

operation and expert Consultants will be 
in attendance. 


scopes, 


F.C. ROBINSON & PARTNERS LTD., 
287, DEANSGATE, 


MANCHESTER, 3. 
(Tel : DEAnsgate 6601) 
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from every 
point of view 


Frequentite’ is the most suitable insulating material for all high frequency 
applications. Seventeen years ago we introduced the first British-made 


low-loss ceramic, and consultation with us before finalising the design of 
new components is a wise precaution. 


STEATITE & PORCELAIN PRODUCTS LTD. 


Head Office: Stourport-on-Severn, Worcestershire. Telephone: Stourport I! |. Telegrams: Steatain, Stourport 


SPS ETN CERRO 
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THE LEADING MICROPHONE MANUFACTURERS 


CONTRACTORS to for MICROPHONES 
rsa TiISH AND Oe ee MIXER Units 
VERSEAS A a 
fe i UTOMATIC 
Gov ERNMENTS Sreadeusting GaAIn CONTROL 
ELECTRONIC 2 lama UNits 
EQUIPMENT public address STANDS | 


built to systems 
special 


TRANSFORMERS 


requirements dente syn MICROTELEPHONES 


sereits 


L ." T R A p H O NJ FE 82-84 BELSIZE LANE, LONDON, N.W.3, ENGLAND 


sg Telephones : HAMPSTEAD SSIS & 5389 


VALVES! TUBES! 


RECEIVING. TRANSMITTING, MAGNETRONS, KLYSTRONS, 
CATHODE-RAY TUBES. PHOTOCELLS, ETC. 
First Grade Quality - British and American Make - No Dollar Expenditure Involved 


LARGE QUANTITIES & GREAT VARIETIES 
IMMEDIATE DELIVERIES FROM STOCK 


Write or ‘Phone:— 


ELECTRONIC 
ENGINEER & STOCKIST 


STRODES CRESCENT, STAINES, MIDDLESEX 
Telephone: STAINES 3971 Telegrams: “ Shemanskee” Staines. 
PROBABLY THE LARGEST ACTUAL STOCKIST IN ENGLAND 


WHOLESALE & EXPORT ONLY 
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by MUSIC LOVERS 
THE WORLD OVER 


Cone type 

Effective cone dia 

Suspension 

CU Ue os ney consis cso ndncshqntckedpapesehenkeneinnis I fin. 
Coil impedance (to order) Standard 15 ohms 
Flux density 15,000 lines sq. cm. 
Frequency range 20/15,000 c.p.s. 
Natural resonance 35 <.p.s. 
Max. peak input 10 watts 


Price £8:5:0 


This amazing Reproducer, known the world over, requires little intro- 

duction. The unique diaphragm assembly is comprised of three cones 

which, used in conjunction with an extremely powerful magnet system, 

EXPORT control completely the brilliant upper register down to the lowest note 
ENQUIRIES of the organ, with perfect ease. This enables a class of reproduction to 
INVITED be obtained which will delight and thrill the heart of every music lover. 
If you are not fully conversant with all the ingenious constructional 

A few details of this High Grade Reproducer, you should write without delay 
Overseas Agencies for Descriptive Leaflets—or better still call for an audition of: ‘“‘BAKERS”’ 
still open. SPEAKERS, RECEIVERS and AMPLIFIERS, the combination of which 
offers the highest possible QUALITY REPRODUCTION obtainable. 


Also Available : 
12" Single Cone and 18” Duplex Speakers BAKERS 
& 9 


and High Class Amplifiers and Receivers 
for Home use and Public Address. 


ous RADIO au 
EQUITABLE HOUSE, Dingwall Rd., CROYDON. Telephone: CROYDON 2271/2 


Roncor Manufsctatets of Moving Gil Speakers since (925 
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/ CO-AXIAL CABLES 


‘lie plugs and sockets 
are designed for use with either solid or 
airspaced dielectric cables. The patented 
method of connecting the plug to the metal 
braiding of the cable erisures positive con- 
tact and grip without soldering. The 
centre conductor of the cable passes 
through the hollow centre pin for easy 
soldering. The thermosetting plastic 
insulating material between the plug body 
and pin remains unaffected by heat from 
soldering. The socket with two-hole 
mounting flange incorporates a ‘ click’ 
action retaining spring which prevents the 
plug from loosening through vibration. 
Both plug and socket bodies are of Nickel- 
plated brass, and the contact pins are 
Silver-plated brass. 


BRIEF SPECIFICATION 
These Plugs and Sockets are manufactured 
to an R.E.C.M.F. Specification, and the 
minimum performance figures after testing 
to RIC/11 Yellow Specification INCLUDING 
TROPICAL EXPOSURE TEST, are :— 


Capacity (Plug and Socket 
together) ‘ ban -» 5 pF max. 
Contact Resistance (Outer 
Contacts) si nak --» 10 milliohms max 
Contact Resistance (Pin Con- 
tacts) ... - 10 milliohms max, 
Leakage Resistance 10 Megohms min. 
Steady withdrawal force ... 6-16 Ib. 


PAT. NO. 637613 


ANTIFERENCE LIMITED - 67 BRYANSTON STREET - LONDON W.1I &f 
- 


IT’S EASY TO TELL 


‘““TELECENE?’’ 
Activated 
Rosin Based Flux 


There’s no mistaking TELECENE, the 
liquid flux specially formulated to give 
rapid and efficient dip-soldering and 
pre-tinning of electrical and radio 
components. 

Telecene is the fluxing medium 
that fulfils all the conditions imposed 
by modern manufacturing techniques :— 


* 


it wets the surface quickly and 
completely. 


it contains a soluble activating agent. 
it needs no stirring. 
it is non-corrosive. 


it is equally suitable for mass production 
or the smallest individual soldering jobs. 


* 


Telecene is manufactured by the makers of 
Superspeed Activated Rosin Cored Solder 


Full particulars of all Enthoven products and 
interesting literature on Solder, Soldering, and 
Soldering Fluxes, on application. 


H. J. ENTHOVEN & SONS, LTD. 


ENTHOVEN HOUSE, 89 UPPER THAMES STREET, 
LONDON, E.C.4 
Telephone : MANsion House 4533 


Works : 
Croydon, Rotherhithe and Derbyshire 


TYPE VA 39 
FOR 
ACCURATE 


H le 
METRIC 
WORK 


FOR SPECIAL PURPOSES 


Included in the wide range of **CINTEL” photo-electric 


cells you will probably find the very one suited to 


your own particular requirement ; but if your problem 
calls for a cell of special properties, then we are 
prepared to make it for you. 

With over 7o different.types in our range, and 


equivalents for most other manufacturers’ cells, we 


: at —aueee 6 YPEQVA39 
are in a position to solve your photo-cell problem. = UARTZ 


VELOPE 
SENSITIVE 
DOWN TO 


Full technical information is available on application to :— 1900 AU. 


CINEMA-TELEVISION LIMITED 


A Company within the J. Arthur Rank Organisation 
WORSLEY BRIDGE ROAD - LONDON : S E 26 
Telephone : HITher Green 4600 


SALES AND SERVICING AGENTS 
F. C. Robinson & Partners Ltd, H. Hawnt & Co., Ltd, Atkins, Robertson & Whiteford Ltd., . 


287, D h 3 59, Moor St., Birmingham, 4 100, Torrisdale Street, Glasgow, S.2 Cl NT L 
EZEZA MB TRACE MARK 


SAPPHIRE GRAMOPHONE [JEEDLE 


| ie 5000 timal 


No. | No, 2 No. 3 


TRAILER for use with heavy STRAIGHT for use with LIGHTWEIGHT for use with 
Magnetic Pick-up or ordinary Standard or Crystal Pick-up Miniature Pick-up 
Gramophones ° 


AS USED FOR BROADCASTING 


OBTAINABLE FROM ALL MUSIC & RADIO DEALERS 


or direct from 
BROADCASTER RADIO SUPPLIES LTD., 112-114-116 Old Street, London, E.C.1 


Telephone : CLErkenwell 2133-7 Telegrams: Plusagram, cae, London 


an 
<[ODEN>— 


TRANSFORMERS 
FOR 

RADIO - TELEVISION 

AND ELECTRONICS 


The Reliability factor is one of the 
outstanding reasons for the continued 
demand by discerning Manufacturers for 
WODEN transformers. Quality is para- 
mount and every precaution is taken to 
ensure that the reputation, which has 
been established over many years, is safe- 
guarded. For example, apart from: the 
usual rigid inspection, every transformer 
leaving our Works is fully impregnated 
by the latest vacuum and pressure 
rocess. 
he need for competitive prices has not 
been overlooked. Our long experience 
and modern facilities enable us to keep 
production costs down to the lowest 
possible level. if, then, your require- 
ments are for transformers with assured 
yatr cost, we are at 
your service. 
Our comprehensive catalogue is available 
on request. 


WODEN TRANSFORMER CO. LTD 


RECRKEREWY FER PR EELSPORW G PRBS - PHONE: BIL. 41958 


OcToBEr, 1951 


The great need of the Royal Air Force at this time is 
for men and women whom it can rely upon in an 
emergency—men and women who are ready to give 
up some small part of their spare time to be trained 
and ready. If you can help to meet this need there’s 
a place for you now in either the Royal Auxiliary Air 
Force or the Royal Air Force Volunteer Reserve. The 
training that you will be given will be highly interest- 
ing work among congenial people. And it will give 
you the satisfaction of knowing that you, at least, have 
shown your awareness of the urgency of the times. 


TO: ROYAL AIR FORCE (wW.D. 68), VICTORY HOUSE, LONDON, W.C.2 
Please send particulars of pavt-time service with the R.A.F, (Applicants from British Isles only) 


ADDRESS 


(Uf ex-R.A.F. or W.A.A.F. please give rank, trade and number) 


* lf you are 14-17—and keen—join the Air Training Corps ~& 
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DYNATRON 


have pleasure in announcing the new 1952 Ether Conqueror Series V Radio and 
Radiogramophone chassis, tuner type T99 and Amplifier Type LF612. These chassis are used 
in the Merlin Radjo Console, Regency and Queen Anne Radiogramophones. 


r 


TUNER 199 “AMPLIFIER LF612 


9 valves — all glass based. 6 valves. 


sg cat 50-85, 100-570, 050-2088 12 watts undistorted from push-pull triode 


Special models for export. output valves with negative feedback. 
Variable Selectivity — four positions 5-10-15-20KC, AC only, multi-input 100-250 v. 


a momar ss tisehitil eatiaile Generous size transformers and chokes. 
ndependent Bass an . a 
6 ean calibrated band spreader. Provision for 15, 74 and 2 ohms loudspeakers. 


Pre-set whistle fi‘ter, Frequency response + .Sdb. from 10-20,000 cps at 
. Large tuning dial 13” x 9”. j Me full power. 


As chosen for His Majesty's Embassies and C lates throughout the world. 


DYNATRON RADIO LIMITED 


Manufacturers of the first Radiogramophones in the world since 1927 
RAY LEA ROAD, MAIDENHEAD, BERKS 


PRODUCTION TESTING 

With its almost linear 8” scale the Pullin 
Bench Ohmmeter is the ideal instrument for 
rapid production testing of a wide range of 
tesistance values. . 

A selector switch gives an immediate 
choice of 4 range-scales on the one instru- 
ment, 0-10, 0-100, 0-1,000, 0-10,000. 

Calibration accuracy on all scales being 
plus or minus 1% full-scale deflection. 

Fullin industrial Bench type Ohmmeter 
gives accurate readings independent of supply 
voltage variations of plus or minus 20%. 


BENCH TYPE 
OHMMETER 
MEASURING INSTRUMENTS (PULLIN) LTD. 


Electrin Works, Winchester Street, W.3. 
4651 
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The Ediswan Mazda 29C1 is a high vacuum directly heated tungsten filament 
diode suitable for use as the controlling element in stabiliser circuits. 


RATING 
Approximate Filament voltage (volts) 

é current (amps) 
Michela Anode current (mA) 

+» voltage (volts) 

DIMENSIONS 
Maximum overall length (mm) 
Maximum diameter (mm) 
Maximum seated height (mm) 


TYPICAL OPERATION 

Saturated anode current (mA) 2.0 
Minimum anode voltage (volts) 20.0 
Approximate Filament voltage (volts) 4.0 
current (amps) 0.8 


” ” 


Base 1.0.8 
LIST PRICE £1.15.0 


(provisional) 


Further details available on request 


c 


EDISWAN 


MAZDA 


RADIO VALVES AND CATHODE RAY TUBES 


THE EDISON SWAN ELECTRIC COMPANY LTD., 155 CHARING CROSS ROAD, LONDON, W.C.2 


Member of the A.E.I. Group of Companies 
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CONSTRUCTORS!! 


POUNDS WORTH OF ——_ 
"ron 


FOR 


The home constructor on a 
a lot of satisfaction from this chassis — 
it contains so much of value to him. 
it might even have the very component he has been looking for. 
The light but immensely strong steel f k, p lin and 
aluminium panels, stand-off mectalors and the innumerable 
lengths of high-quality, beautifully i lated leads are all 
worth far more than is being daha for the whole chassis. 


HOW TO DESIGN ‘NEAR UNIT’ APPARATUS 
USING THIS CHASSIS AS A BASIS 


1—Lower- Section of Unit al- 
ready fitted with 10-pin Plug 
Strip fitting sockets of the ex- 
U.S.A. TUB Tuning Units for 
conversion to Receiver. 


2—-This leaves room at right of 
panel to take the ex-R.A.F. 
RF Units 27 or 28 used as 
convertors feeding into re- 
ceiver. 


3—Centre Instrument Panel 
Strip will take English type 
M.A. and Voltage and other 
meters having Shin, flange, 
without further drilling. 


4—When the internal alumin- 
ium chassis is removed, the 
top section of the frame will 
take another TUB unit for 
conversion to Transmitter. 


7} x 19 high 


Octoser, 1951 


BASS AS sa 
éefe inten 


Clearly Unsurpassed 


Your Ambassador dealer will be proud to show you a 
truly unique television receiver. Nowhere will you 
find anything to compare either in picture quality, 
cabinet style or price 

Ask to see the Ambassador T.V.5, 15” cube, 134” x 
10)" picture. Price £136. Literature on request. 


Ambassador Radio, Princess Works, Brighouse, Yorks 


aie to measure ... 


10 Pin Plug Strip 
= 250 K. 1-watt Resistors. 

100 ohm. 1-watt Resistors. 
600 v. 1 mf. Condensers. 
High-voltage Condensers 
.0001 to .01 
3-way Switch. 
H.F, Chokes. 
Relay Switch 
Ceramic Valve Holder. 
mp fuse with holder. 
pring Terminals. 

Paxolin Panel 6tin. x Sin. 

Aluminium Panel, biack 
finished. 

Large number Multi-coioured 
sleeved leads. 

Very strong steel framing. 

innumerable Nuts and Bolts, 
Soldering points. 

Stand-off Insulators, etc., etc. 


5—Leaving the top right-hand 
Antennae Tuning Panel and 
space behind it ready made 
for this or for fitting other 
apparatus required. 


The whole outfit, weight 18 tbs. sent to 
any address for only 5/-, plus 2/3 part 
cost of packing and carriage. 


SPECIAL OFFER : 


4 for 22/6, carriage paid. 


Satistaction Guaranteed or Money Retunded in Full 


Tbe NEW LONDON ELECTRON WORKS Led. 
(92) BAST HAM LONDON.E.6 


Telephone : 


Grangewood 0044-1363 


The man who knows exactly the state of his 
insulation at any time—is wise. 

But one who uses a “ Record” Insulation Test 
Set is wisest. It is made to measure— 
ACCURATELY, by those who were pioneers 
in this field and who have kept ahead. 


REORD 


THE RECORD ELECTRICAL CO LTD 


BROADHEATH - ALTRINCHAM . CHESHIRE 
Phone: Altrincham 3221 /2/3 Cables and Grams: “ Cirscale"’ Altrincham 
London Office : 28 Victoria Street, London, S.W.| Phone: Abbey $148 & 2783 
Grams : “ Cirscale *’ Sowest, London. Cables : “ Cirscale ** London 


MAKERS OF MANY OTHER 
FINE INSTRUMENTS. 
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RDERTAKINGS 


ERS & 
ACTORS, SING TISICIANS 


SIMON SOUND SERVICE 
RECORDER HOUSE, 48/50, GEORGE STREET, PORTMAN SQUARE, LONDON, W.1, ENG, 
Telephone: Welbeck 2371 (5 lines). | Telegrams: Simsale, Wesdo, London. _—_ Cables: Simsale, London. 
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lo remind you- 


... that MUMETAL can offer timely advantages in industrial 
electronics by effecting considerable economies in size and 
weight. MUMETAL is the Telcon alloy with exceptionally high 
permeability and extremely low loss and coercivity. 


SOME OF ITS USES: 
Shields and screening boxes: many times more effective than any other 
material of similar thickness. 
Miniature components: efficient transformers and inductors of really 
diminutive size with laminated cores of MUMETAL. (For specialised applica- 
tions, use Radiometal and Rhometal.) 
Armatures: Ideal for the armatures of relays, moving-iron instruments, 
gramophone pick-ups, etc. 
Our handbook “Telcon Metals” is freely available to Manufacturers on 
request. 


TELCON METALS THE TELEGRAPH CONSTRUCTION UI 
& MAINTENANCE CO. LTD 
Head Office: 22 Old Broad Street, London, E.C.2. Enquiries to: Telcon Works, Greenwich, S.E.10. 
Telephone: LONdon WALL 7104 Telephone : GREenwich 3291 


AND DUAL | 
REEL STAND 


AUTOMATIC ALL AC power you require 
COIL WINDER trom your DC supply. 


we 


D-C:/A-C- CONVERTER 


This is the most up-to-date machine on the Models for Electric Gramophone from £8, plus 10% 
market. It has many outstanding features c 
and it is the ideal machine for winding Models for ® Radio-grams and 
transformers, chokes, relays, etc. Autochange Radio-grams 
(inc. 3-speed motors) 
Please write for illustrated leaflets. ® Radios 


[craic | * Fe 

\ rom £10.15.0, plus 10% 

ko ECTRIC TD Input, 6, 12, 24, 32, 50, 110 or 200/250V. D.C. . 
Output 230V. 50 or 60 c/s. 


. De we li ture W.W.8 he cturers:— 
73, UXBRIDGE ROAD, EALING, LONDON, W.S ang gt ~ ry 
R FELTHAM, MIDDX. 
Telephone : EALing 9096. Telephone: FELtham 4242 
Overseas Enquiries to nearest E.M.1. Organisation Depot. 
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MARCONI instruments wit give you 


the right answer ..... that’s their job 


SIGNAL GENERATORS - BRIDGES - VALVE VOLTMETERS - Q METERS - FREQUENCY STANDARDS 
OUTPUT METERS - WAVE METERS - WAVE ANALYSERS - BEAT FREQUENCY OSCILLATORS 


Ad 
MARCON! INSTRUMENTS LIMITED: ST. ALBANS - HERTS - PHONE: ST. ALBANS 6161/7 
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SUE VONHNAOEOATUUAAOAAOOOOOOOOOOUOOOAOOOUHAON UU 
Hear yourself speak 


on tre 9.R. MAGNETIC 
TAPE RECORDER 


Enjoy the thrill of recording your own 
and friends’ voices on all entertaining 
and exciting occasions on the S.R. 


OUTSTANDING OFFERS 
FOR EXPORT ONLY 


U 9 A RADIO ig UIPMENT ing of any audible sound with im- 
a mediate playback. The tape can be 
erased and re-used indefinitely. 

RCA TRANSMITTERS Type ET 4336-H Capture your favourite Radio 
Westinghouse AIRCRAFT TRANSMITTERS, Navy programme or Commentary for 
Model G.0.9 : “Se aoe playing back at your convenience. 
TRANSMITTERS/RECEIVERS SCR-536 , This beautifully made instrument 
TEST EQUIPMENT iE-46 (|.F.F. Test) ; in its craftsman-buile veneered 
. Se Cabinet is available for delivery 

in approximately 3-4 weeks from 
oF a | ett Soa, «= date of order at £45, plus 15/- for 

ae ¢ ; packing and carriage—but please 

U S A RADAR EQU | PMENT : 2 Rit order early as we anticipate a 
a A. ty me large response in view of the 
ie quality and low price of this 

Mk. 26 (Models 3and 4) APS-3, 4and 6 units and spares model. 


BM-Units AN/UPM-1B HIRE PURCHASE. A limited number of cases of payment by 
7 7 . | hire purchase con be arranged and the terms ore: Deposit £11.10.0 

ee ag ig and either six monthly repayments of £6.6.0 or twelve at £3.3.! 

Terms of Business: Cash with Order or against Pro-Forma invoice or on 

terms as above. Suitable only for A.C. mains 200/250 volts. 


MADE BY 


SPARES (RADIO & RADAR)—U.S.A. | SOUTHERN RADIO 


ET.4336, SCR-522, ATC, BRC, RU, yh te eng fag | (WORTHING) LTD. 
meter Equip. AN/APN, BC-640, BC 453/4/5 APX, - | 
ABK, BM, BN, SO-1, 2, 13, BL, SK, SL, SA-2, ete. Full DOMINION ROAD, WORTHING, SUSSEX 
range of spares for A.C.U. of SO-Series of Naval Radar Tel.: Worthing 2507 
Equipment : 
Gisholt Balancing Metering Units 
Cperation Centre—Model AN/TTQ-! 


HE 


CCC LL Ld 


COMPONENTS | ICS} HOME STUDY 


Large quantity of all types of U.S.A. and British 


Condensers — Transformers — Chokes — Coils — | backs radio experience with 


Potentiometers — Resistors — Relays — Crystals 
— Dynamotors, etc. 


POWER UNITS PE-99 (74 KVA) PE-117 and PE-120 (50 
of each). Large quantity of Aircraft Instruments and 
Accessories (A.R.B. and A.I.D. release upon request). 


sound technical knowledge 


MANY men who wished to link their radio experience with a sound 
technological background have received successful instruction by means of 
an ICS Course Its value has been proved not only to amateurs but to men 
who already have a professional interest in radio and television engineering, 
including those taking qualifying inations. It is invaluable, also, to 
students who wish to prepare themselves for a job in this field. Courses of 
individual Test Certificates and A.I.D. Certificates can | instruction covering radio and, if necessary, television, include the following: 


a0 SRGRSE epee: Segue. Complete Radio Engineering . Radio Service Engineers . Radio 
Elementary 


Service and Sales . Ad dvanced Short-Wave Radio . 
Electronics, Radar and Radio . Television Technology. 


And the following Radio E 
British Institution of Radio Engineers . P.M.G. Certificates for 
Wireless Operators . City and Guilds Telecommunications . 
Wireless Operators and Wireless Mechanics, R.A.F. 


Students intending to sit for the above Examinations should enrol NOW 


ENQUIRIES TO 
for preparatory Courses 


™ | k 
ag R a 3 | | % H | Using a specially prepared study programme, students study at their own 


pace, in their spare time and, with time for revision, sit with full 
confidence of success. 


& A BE a? Zz. A L LT gk * | (I.C.S. Students are coached until successful) 


Write today for our FREE “ RADIO” booklet which fully describes 
» (Export Branch) the above ICS Courses and the facilities for the complete study of Radio 


| isi . The ICS Advi Dep: ill also gi 
1 BRISTOL HOUSE, SOUTHAMPTON ROW, LONDON, W.C.1 trea ond wnpereisl advice on the aned far and the teens of inawrestion. 
.. Telephone : HOLborn 6763/4/5 Cables : Sarozal, London GENEROUS ee BA TO ALL MEMBERS OF 


ese essconmaa seme ss | | Snlernationul 
ey eRt CORRESPONDENCE SCHOOLS 


Dept, W.L.27., International Buildings, Kingsway, London, W.C.2 
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56 Spire Speed Nuts are used in the 
assembly of the Kelvinator Refrigerator. 
These have reduced production and 
assembly costs considerably because 
Spire Speed Nuts make assembly easier 
and faster. Saving has not been achieved 
at the expense of performance, however. 
Quite the contrary is the case. These self- 
locking fasteners are functionally better 
than the old methods they replace. 
And —a very great advantage — each 
fastener saves 50/75% on weight of 


materials used. 


WrrELEss WorLD 


21SNO Spire Speed Nuts secure 
inner liner. 


2 SNO Spire Speed Latches 
secure lower access panel in 
closed position. 


9 SNJ Spire Speed Nuts used 
to fasten inner cover plate and 
to secure thermostat. 


4 SFP Spire Speed Fixes retain 
evaporator support in position. 


15 SNR Spire Speed Nuts hold 
shelf supports. 


5 SFP Spire Speed Fixes used 
to secure Kelvinator emblem 
and to attach outer nameplate. 


SPEED NUTS fastest things in fastenings 


SIMMONDS AEROCESSORIES LTD., Byron House, 7-8-9 St. James’s Street, London, S.W.1 


Heed Office & Works; Treforest, Glamorgan. 


Also, Birmingham, Stockholm & Melbourne. 


CRC24S 
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- Three heads 
are better 
> than one! 


= 
c— 


"AAAAA MM edhe ddl AA (dia 


For Standard and Microgroove Recordings 


Green Spot with .oo1r” radius sapphire for micro- 
groove recordings. 

Red Spot with .co2z5” radius sapphire for modern 
standard recordings. 

Yellow Spot with .003” radius sapphire for older 
standard tecordings. 


These pickup heads are fitted with an easily 
replaceable armature system complete with a semi- 
permanent sapphire. Armature mass 20 mg. 


Extremely low mass at needle point (4/5 mg. 
only), allowing for reduction in downward 
pressure to 10/12 grams for standard recordings 
and 5/7 grams for microgroove recordings. 
Prices: With one head £4 100 plus {£1 190 
Purchase Tax. Extra heads each {2 100 plus 
{1 1 8 Purchase Tax. Spare armature system 
with sapphire 14/8 including tax. 

Licenced under Letters Patent No. 586900 and/or 615424. 


2 CONNOISSEUT. product 


Tel. : HALIFAX 69169. 
Manufactured by A. R. SUGDEN & CO. (ENGINEERS) LTD., Well Green Lane, Brighouse, Yorks. 


MvMI.R. SUPPLIES Ltd— 


Offer trom stock the following brand new (or otherwise perfect) material. Brief 
descriptions—fuller details if requirod, on request. All prices nett. 
G.E.C. MULTI-BEAM LOUDSPEAKERS. Designed for use in theatres, halls, canteens, 
etc., where the full frequency range of speech and music has to be Aged distributed 
over a wide area. The Multibeam Assembly contains nine special loud 
speaker unita complete with output transformer with 750, 7) a 3,000 ohm 
impedance taps. Sensitive to one watt, will handle 30 without distress. For wall or 
chain mounting. Finish grey enamel. Size : H. 32in., L. 34in., W.12in. Weight 70Ibs 
Packed in original cases. List price £35. Offered at £10'10/- (des 10/- ) 
INVERTERS. 24 v. D.C, Input 230 v. A.C. Output 120 VA. Mounted in 
ortable metal cage with switch and sockets, £4/10/- (des. 3/6). 
OLTAGE CHANGING TRANSFO in portable case, tapped 200/250 v.-110 v 
(and vice versa) loading 1.25 kva., 5/- (des. 5/-). 
SYNCHRONOUS CLOCK movEMEnte 200/250 v. 50 c. With spindles for hours, 
minutes and seconds hands, dia. of dust cover 34in., depth 2in., reliable and silent, 
(des. 10d.). Set of 3 hands for 5-7in. dial, 2/- 

THERMOMETERS. o models, 0/120 deg. C. and 40/140 deg. C 
with Resistance Tube for 2} nsertion and 2in. scaled — (Quminous), potential 
required 24 v. Tube and meter (please state which), 10/6 (des. 9d.) 

.C. VOLTMETERS, rectifier m/coil, even scale, 2}in., 6/7 mal 50/500 e/s., 126 


ides. 6d.). 
OSTATS ( (Bunvi 
GRAMO-NEEDLES, 2 6. 


dard or miniature shank required. 
ENIUM RECTIFIERS. large range, new, under half nett price 
m stock. Examples: 12 v. 50 amps., 84/- (des. 2/6), 60 v. 10 amps, 77/6 (des 
6), 30 ¥. 50 amps, ~ £7/10/0 (des. 3/6), 240 v. 10 amps., £14 (des. 5/6). Please 
quire for other rati 
POLE INDUCTION MOTORS. Hoover model SP201, 200-250 vy. 
r.p.m., silent, body 2fin. x S}in., with jin. shaft proj. lin., 26/- (des. 1/-), 
1S (Hoover). 6jin. overall inlet 1}in., outlet 3in., 24 volts A.C./D.C. 
Suitable for under-deck, ceiling or wall mount, 17/6 (des. 1/6); also 
with 12in. impeller (J4in. over ring). Fitted 200-250 v. induction motor, 25/17 6 
(carr. paid). Also ex-Govt. (new, but soiled) fitted Brooks 1/6th h.p. cap./induction 
motor, 200-250 v. A.C. fitted 12in. impeller, dia: 17in. to four mounting centres. 
Reversible, rey 0 jes. 7/6). 
‘ ti ae In iron clad how using. Tin. x 4in. x Qpin. 
100- eek AO. 5-8 he 6 ; 15 amps., 19/6 (des. either 1/6 
STUART CENTRIFUG/ GAL? rae. 21, fitted 200-250 v. } b.p. aieeidiie induction 
eee eke re £20 (des. e 
§ TasAdrmivalty, al! bronze, peeee required 1 h.p. Guia.), 
3,000 g.p.b. positive displacement, £€/15/0 (des. 4/6). IMMERSION 
— (as RB -German version). Can be vote up to 30in. Approx. 300 
«.D. Rated for 24 volts D.C., suitable for 22 v. D.C. or short periods 15/24 y. A.C., 


eides 2/6). 
iB MEGGERS (250 v.). Ex-Govt. expertly es 0/50 
megohms. Beiége 6. 01/1 megohm, with carrying case, £17 (despatch 4/6 
ERS. Ex-Govt., expertly overhauled. Two na 0/1,000 
and 0/200, 000 ohms, with leads, probes and case (Jess flash battery), €5/10/0 (des. 1/6) 
» 0/1,000 — — internal 100/1 multiplier or 0/200,000 
ohms. U: anc cndinary U2 cell. 57/6 (de 
FL’ (Admiralty model W Y . ~ 23). 500/4,000 Gauss in three scales, 
ete., in portable case, £5/10'0 (des. 2/6) — 
All goods for immediate delivery. , 


M.R. SUPPLIES a. 68 New Oxford Street, London, W.C.1 
phone: MUSeum 2958 


90-190 deg. F., 15 amps., 200-250 v, A.C. 


Please state whether 


NEW 
3rd. Edition Now Ready 


TELEVISION CIRCUITS 
FOR THE GUIDANCE OF THE CONSTRUCTOR 


Contents :- 


Circuits cover, video receivers for upper and auver 
side bands, sound rejectors, video detectors and 
lifiers, sync separators, line and frame time bases for 
normal and wide angle CR. tubes, H.T. boost, E.H.T. 
supplies by fly-back and R.F. oscillator, power unit, 
sound receivers, sound amplifier. 

Coil construction and coil data charts. 


A popular circuit reference book giving practical 
information. Not an extracted collection of published 
circuits but an up-to-date series developed and proved 
by repetitive production and especially applicaile 
to the requirements of the constructor. 64 pages, 
84” x 54", 2/6 post free. 


All components for the making of Television 
Receivers, including the scanning of wide angle 
CR. tubes. Ask for list, post free. 


HAYNES RADIO Ltd. enrifto: Mipocksex 
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because 


It has a specially flat face. 


It gives a bright, 
pleasantly coloured 


image. 


Ferranti reliability 


ensures long life. 


It gives freedom 


from ion burns. 


The price is reasonable. 


FERRANTI CATHODE RAY TUBES 


There’s a keen demand for this Ferranti 112/44 12° Television Tube, so place your order NOW! 
FERRANTI LTD MOSTON MANCHESTER 10; & 36 KINGSWAY LONDON WC2 
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RADIO SUPPLY CO. 


15, WELLINGTON ST., 


LEEDS, 1. 


R.S.C. MAINS TRANSFORMERS 


Fully Guaranteed, Inter‘eaved, and impregnated. Primaries 200-230-250v. 50 c/s. Sereened. 


DROP THROUGH TYPES WITH TOP | 
SHROUD 


260-0-260 v. 70 ma., 6.3 v. 2a., - 2a. iit 
260-0-260 v. 80 ma., 6.3 v.32.,5v. 2a.. 
350-0-350 v. 80 ma., 6.3 v.2a.,5v.2a 

3 SO v. 80 ma., C483 v. 2 a. 
0-4-5 v. 2a. ‘ cate 
260-0-260 v. 90 ma., 6.3 


for R1355 conversion 

350-0-350 v. 100 ma., 6.3 v.-4v. 4a. C.T., 
04.5 v.34 

350-0-350 v. 120 ma., 6.3 v.4a., ae 3a. ... 25/9 


FILAMENT TRANSFORMERS 

All with 200-250 v. 50 c/s. primaries : 

7/6; 0-4-6.3 v. 2a., 7/9; 12. -» TH: 
rate wae : 6.3. ey ert 0-2-4-5-6.3 v. 
CHARGER TRANSFORMERS 

All with 200-230- wit hy c/s. Primaries : 
0-9-15 v. 1.5 a., 12/9 9-15 v. 3 a., 18/9; 
0-9-15 v. +. 21/9 ; O4.9.15-24v. 3a., 21/9; 
0-9-15-30v.3a. . 22/ 
SMOOTHING CHOKES 

200 ma. 5 h h 


| 80 ma. 10 h. 350 ohms 


Pyst Terms C.W.0. or ©.0.D. No 6.0.D. under £1. 
orders under £3. Open to callers 9 a.m. te 6.30 p.m. 


Pesta noo on 
p.m. 


RECEIVER CHASSIS, (6 s.w.g., Aluminium : 
bmg or 3/60 =11-6-2tin., 3/11; 12-8-2hin., 
9; 16-B-2gin., 5/11 ; tin. Ail 
prt Aqansn.« CHASSIS, |6 s.w.g., Aluminium: 
12-8-2}in., 6/11; 16-8-24in., 8/6; 
2tin. 
MISC. ITEMS, T.V. Masks, 12in., White, 
12/9. Ex-Govt. Chokes, 100 ma., 10 h., 100 
ohms, tropicalised, 4/3 each, 45/- doz. Ex-Govt. 
Selenium Rects. (Ex-New Equip), 120 v. 40 ma., 
H.W., 3/6 each; 250/500 v. 100 ma., 6/11. 680 v. 
30 ma. H.W. 6/9. Ex-Gove. Receiver Units, 
type 71, less valves, 7/6. Vol. Controls 200 
less S.W. long spindle 1/3. Sectional Aerial 
Rods, Copperised steel Ift. in rena tin. dia- 
meter, 1/11 doz., 15/- gross ; 0.1 mfd. 1,000 v 
Tubs, 5/6 doz. 


$0-0-350 v. 150 ma.,6.3 v.4a.,5¥v,3a. ... 
FULLY SHROUDED UPRIGHT” 
MOUNTING 

250-0-250 v. 60 ma., 6.3 v. 2a. spghey 
ioe e n. 


60 ma. 10 h. 400 ohms . BAKELITE CABINETS. 


Premier type 12-64-54in. (Supplied complete 
with back). Brown or ivory, fully punched 
T.R.F. chassis or Superhet L and M, 3 colour 
glass dials, or L, and S, Back Plates and 
Brackets S.M. Drum Drive, 28/6, 


SPECIAL OFFERS 

Mains Transformers. 230 v. input 320 vy. 
| 70 ma. auto output and 6.3 v. 3 2., 7/6, 200-250 v. 

primary. Secs. 300-0-300 v. 80 ma. 4 v. 4 a., 

4v.32., 10/11. 230 v. primary 6.3 v. 1.5 a, sec., 

5/9. Smoothing chokes 80 ma. 

4/6. Electrolytics 8 mfd. 350 v., 

Trans. 8,000 ohms to 3 ohms, 3/11. 

1S w. 6L6, 6V6 etc. to 3 or 15 ohms, 16/6. 

FULL RANGE OF STANDARD anon 


| AUTO TRANSFORMERS 
| 100 watts | 10-200-230-250 v 19/9 
FILAMENT AUTO TRANSFORMERS 
| 63v.to4v.3a.,or4v 63 v.3a.... 7/1 
ELIMINATOR TRANSFORMERS 
200-250 v. 50 c/s. input, 120 v. 40 ma. 
output 
OUTPUT TRANSFORMERS 
— Battery, Pentode 66: | for 354, 


Sv.2a 

250 v. 100 ma., 6.3 v.-4 v.48. CT., 
0-4-5 v. 3a. 
250-0-250 v. 100 ma., 6.3 v.6a.,5 v.38. 
for 1355 conversion .. 

vy. 100 ma., 6.3 v.-4¥. 4a. eT. 
0-4-5 v.32. 
350-0-350 v. 100 ma. 6.3 v.-4v. 42. a 28 
0-4-5 v. ; Sandane Pentode 8,000 ohms 1 3 ohms 
$50.0. 3505. 120 ma., 6.3y. 4,., Pe ee i Multi ratio 40 ma., 30:1, 45: 34, 
350-0-350 v. 150 ma., 6.3 v.2a., 6.3 v. 2a., 90 : | Class B Push-Pull ............ 
Sv.3a 31) Push-Pull 8 watts 6V6 to 3 ohms 
350-0-350 v. 250 ma., 6.3 v.68.,4¥v. 82., Push-Pull 10-12 watts 6V6 to 3 or 15 ohms 
0-2-6 v.2a.,4v.3a., for Electronic one Push-Pull 10-12 watt to match 6L6, PX4, 
Televisor 6V6, etc., to 3-5-8 or ISohm speaker ...... 

425-0-425 v. 200 ma., 6.3 v.-4 v.44. C.T., Push-Pull 15-18 watts to match 6L6, etc., 

6.3 v.-4 v. 4a., C.T., 0-4-5 ¥. 3a., suitable to Jor 1S ohm speaker 
Wilitamson Amplifier . | Williamson supe oo to ere $ spec.. 
3 325 v. 20 ma., 6.3 v. 0.6 a., 6.3 ¥ SPEAKERS P.M. 5 
1.5a.for Williamson ‘Preamplifier ™.E. 8in. 2-3 ohms (Field r) ‘shank 


——w oe 


ce 
w wow ee 


oe 


. S.A.E. PLEASE WITH 
. FULL STOCK LIST, 
4d. SPECIAL LIST FOR TRADE, 4d. 
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GREATES1 
\l 
HIGHER 


FOR EFFICIENCY 


“AAS? 


This reduced size repro- 
duction of a sub-assembly 
from one of our series of 
unique LIFE- SIZE, “EASY 
AS-AB.C.” CON- 

STRUCTION SHEETS 


rHE FREQUENCIES 


iMustrates how really 
simple radioassembly can 
be for the Home Con- 
structor ! if you have 
average ability (*A.A.) 
and could wire this 
simple unit then oI 
could tackle any, or all 
of the TWELVE GUAR- 
ANTEED wag 2 AL 
given a our HOME 
CONS RUCTOR' s 
HANDBOOK, knowing 
that with these sheets 
failure is impossible ! 
Our world-famous publication has ONCE AGAIN BEEN EN- 
LARGED and now contains the following FULL PAGE circuits, 
with illustrations, descriptions, full parts listst and details, as 
well as a host of extremely useful reyes data, formulae, etc. 
3 Valve 3 wave FEEDER Valve 3 A.C. 
4 Valve 3 wave FEEDER SuPERMET 
— hi-fi switching for @6 eet wave AC/DC 


locals) SUPER 
@ 5 Valve 3 wave AC SUPER- SIGNAL TRACER 
HET 4 ve BATTERY SUPER- 
H 


E 
S Wate AMPLIFIER 


Te TAG 4 THK. 


SILVERED CERAMIC 


PRECISION 
CAPACITORS 


FOR TELEVISION, F.M., AND 
ALL U.H.F.. APPLICATIONS 


Constructors’, service replacement, and 
all kit types. 


wave 


5 ha a wave AC/DC 


SUPERH 
@ FEEDER AMPLIFIER and oO 10 Watt AMPLIFIER 

Power Pack SIGNAL GENERATOR 

+ All Parts which are obtainable from us by mail are clearly 
marked and identified with our Construction Sheets. 
The price ? 2/@ Only which makes this Book just about the best 
value-for-money obtainable anywhere to-day! ! Many thousands 
of Constructors like yourself are using our splendid circuits, so 
SEND NOW FOR YOUR COPY. The 1951/2 ISSUE is obtainable 
by mail ONLY FROM: 


RODING ~- LABORATORIES 
= LONDON, £.10 


High precision and laboratory types. 


INQUIRIES INVITED 


SPHERE 


HEATH 


RADIO 


LANE, WESI1 


LIMITED. 


BROMWICH 
f is 
694, LEA BRIDGE ROAD - 
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THE Hew WINDSOR 
lelevitiov. WOBBULATOR 


The first self-contained electronic instrument providing 
visual alignment facilities for television receivers. 
Simple, compact and efficient—its use will save many 
hours of valuable time in the service department. 
FEATURES 
* CARRIER FREQUENCY 5-70 Mc/s. 
10-140 Mc/s (on 2nd harmonic). 
BANDWIDTH 0-5 Mc/s total. 0-10 Mc/s (on 2nd 
harmonic). 
SWEEP FREQUENCY 50 «:s. sinusoidal, return 
trace blacked out automatically. 
OUTPUT. Adjustable from 0-10 mV approx. 
Fixed and varioble attenuators are fitted. Output 
impedance 75 ohms. 


Price £36.15.0 List. 
EARLY DELIVERY. 


Pleas. write for frm nosonk WINDSOR 


| a 
Best for 


TEST EQUIPMENT 


TAYLOR ELECTRICAL INSTRUMENTS LTD. Tel, SLOUGH 21381 (4 lines) 
419/424 MONTROSE AVENUE, SLOUGH, BUCKS., ENGLAND Grams. & Cables : TAYLINS, SLOUGH 
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LOUDSPEAKERS AND MICROPHONES 


. for solving sound problems 


The VITAVOX range of microphones, loudspeakers 
and reproducers is sufficiently wide in its scope to 
meet all practical requirements in the field of sound 
reproduction. Thus the solution to your sound 
problem is primarily the selection of the right 
Vitavox model to meet your specific needs and the 
manufacturers will be pleased to assist you by 
sending full details of Vitavox products on request. 


Specify VITAVOX 


VITAVOX LIMITED, WESTMORELAND ROAD, 
LONDON, N.W.9 
Telephone : COLindale 8671-3. 


stertee 


THE CORRESPONDENCE COLLEGE THAT 
PUTS YOU IN A CLASS AHEAD... 


POSTAL AUETION 


paves the way to success 
in the whole field of 


RADIO & ines 
TECHNOLOGY 


Subjects taught include : 


scorkshop 
in your 


pocket! 


wee penance 
ELECTRICA 
ENGINEERING 


RADIO SERVICE ENG. 
RADIO SHORT WAVE 
TELEVISION 


ELECTRICAL WIRELESS TELEGRAPHY 
DRAUGHTSMANSHIP TELECOMMUNICATIONS 


Special Courses for: P.M.G. CERTIFICATE. AIR MIN. EXAM. 
CITY & GUILDS. RADIO TRADES EXAM. BOARD. 


Each student of the College is provided with tuition until 
he has passed the examination for which he has enrolled. 


r"""""3 POST THIS COUPON TO-DAY ! i-"""""" 


To Dept. 41, THE BENNETT COLLEGE LTD., SHEFFIELD. 
Please send me (free of charge) 


PLEASE WRITE IN BLOCK LETTERS 


Name... 
Address 


THE TELEVISION AND 
RADIO SERVICE ENGINEER’S 
MASTER TRIMMER KIT 


Contains : 
1 End Trimmer. 


1 Screwdriver, 
1 Set of Feeler Gauges. 
1 Side Trimmer. 1 Set of six Box Spanners 


1 Yaxley Switch Contact from 1 to 8 B.A. 
Adjuster. 1 Set of four 


1 Low Capacity Trimmer. from 0 te 8 B.A. 
In durable black crackle finish metal case. 


Export enquiries invited 
SEND YOUR ORDER TO: 


J.&S. NEWMAN LTD. 


100 HAMPSTEAD RD., N.W.1 
Tel.: EUSton’ 5176/7 
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UNIVERSITY RADIO LTD. 


Offer Guaranteed Used Equipment at Attractive Prices 


Decca Deccalion (Non-Auto 
Change) Portable Record 
Player, built in amplifier. 200/ 

A.C. 1949 model, as new... £19 16 

Scund Scies DX Pius 2 Tuner 
Unit, complete, as new <4 0 

G.E.C. Miniscope, complete and —— 


a complet 
eer 148A, as new cio 6 i %% ' a | “Avo” (isa) Signal Gener- 


versheds 1,006 volt meager. new Ph es 
in wooden case, portable, Zero 3 Brand | Universal dee Minor, as os 
to 200 megohms, perfect <lé 10 watt, je ratio output dd 640 BR 

R.C.A. Re-entrant Horn : Ih place with valves, pose se Bee 
Speakers, 25 watt speech, gram sapete, Sh the best value for mw 
1S ohms, perfect and complete, money we have ever offered at, | Ls. Valve Analyser and A.C./ 
4 only, each £ each D.C. Test Meter Combined, 

12 volt D.C. to 230 A.C. 100 watt complete with charts. Brand 
Rotary Converters, perfect... £6 @ © a 0 


WE NEED GOOD USED EQUIPMENT URGENTLY 
PLEASE SEND, BRING O PHONE FOR OFFER 


Hunts Resistance Capacity » Standard olan 
Bridge, mode! C.R.B., perfect P Cables Oscilloscope 144m 


Seeccesace 


} 


as new 
and as new oe j Labs. complete and perfect 
Taylor Circuit Analyser, Model | ™ Ampro Tape 
270A, perfect and as new : 200/250 Recorder, A.C. 110 to 250 wales, 
: ie! 40 , volts, brand n complete and as new 
an’s Audiom 60, as new £7 ie 
Amplifier, 


Taylor A.C./D-C. Test Meter, 
Model 9A, as new a Sound cabinet model, wh spa 
Valradio Converters, 50 or 75 with spare 
x es. — overhau'ed, 200/ 
ae 200/250 A.C., at er, as new... €27 10 
300 w . brand new £18 18 


: with built-in 
£ 
Pullin Serkan 100 A.C/D.C. Test model 30A, as new a3 () BC348, with built-in AC. power- 
“a Evershed P 
0 


Meter, as new wis as new 
Canadian Receiver, type V.R.L. aluminium case, as harfedale Twin 
Goodman's Axiom Wharfedale 


complete with valves, 
pack, etc., as new 


Listed £52. Our price, as new.. * 20 0 


WE NEED AR 88’s - BC 221’s - 348’s - 342’s ALSO 
COSSOR DB’SCOPES 3394 OR 3339 Etc. WE WILL 
PAY WITHIN £2.0.0 OF THE MARKET PRICE 


B.T.H. i hp. Motos, 3-phase G.E.C. Select-Test A.C./D.C. | Sewing-Machine Motors, A.C./ 
429 to 440 volts A.C., 1,440 revs., °° 
as new, each 
Labgear Electronic 
T acer, as new 
Garrard Centre-drive 
Gram Motors, 78 
adjustable speed, as new as new 
Taylor-Windsor Wobbul: | Ceollare box- . ag 
model 5SA, as new chsh Ac. ee as new 
Lobgear Ranger, as new .. - ‘eston O.P.V. aj * ae 26 
pe all Ba) Si Signal Gener- ) D.C. Test Meter, as new a 0 BC.342, as Devg ‘wich all veives ... 221 
pony complete with charts, as } i Avo 1949 Capacity od Res‘stance 
“ om as new, 
j ; | Impedance ‘Bride. ‘Model 
M.S.S. Trackin and Cut- Quality Ampii | 3389, as new, pric aw 
ting Head, | model, as new £16 | sis, complete with valves and as Cossor Ganging Brcillacor, Model 
Thrush Capacity and Resist- new. 2 PX4’s in push-pull, vari- | 
ance Bridge, as new a7 able ratio output, transformer, 
Barker 150 Speaker in Barker new phon a 
Phase-inverter cabinet, as new... £30 Bitone Speaker, i 
U.S.A. Mine-Detectors (ex- new, in polished wood eabiaee. 
W D.), complete in transit cases, Listed at £60. Our price 0 r, 
with instruction booklets. Less R-167 Communication rar} 
batteries. Will detect all metals, ceiver, as new, perfect and 
06 RODE. bas-neocdsriconigieapialeaecses ee complete with ali 10 


We have a large selection of British and U.S.A. Valve Testers, Test-Meters 
and Signal Generators, etc. Your enquiries are welcome. S.A.E. please. 


THESE ITEMS ARE ONLY A SMALL SELECTION FROM OUR STOCK OF EQUIPMENT. YOUR ENQUIRIES FOR ANYTHING 
THAT YOU MAY NEED WILL BE WELCOME. WE HAVE OTHER EQUIPMENT ARRIVING DAILY! 


CASH OR CHEQUE WITH ORDERS. ALL ITEMS LISTED ARE CARRIAGE EXTRA. 
22 LISLE STREET, LEICESTER SQUARE, LONDON, W.C.2 
OUR BRANCH AT 392 (opposite) 1S OPEN ALL DAY THURSDAY. 
Phone: GERrard 4447, 8582 and 5507. Hours? toé. Thursdays 9? to !. 
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SELECTIVE 


TRANSMISSION 
MEASURING SET 
MODEL RP 3110 


Designed and manufactured for G.P.O. 


This is a precision instrument for measure- 
ments on multi-circuit coaxial cable carrier 
systems by means of a comparison with 
locally generated signals of known frequency 
and level. 


Frequency coverage; 60 Kc/s—3 Mc/s in 
7 ranges. 


Calibration accuracy: ‘below 0°2% or 2 Ke/s 
whichever is the greater. 


Range of measurements; 
through levels + 10 db to - 615 db 
200 — 250 Voit. 50 c/s or terminated levels + 10 db to - 81°5 db 


referred to ImW in 75 ohms 


BRITISH COMMUNICATIONS CORPORATION LTD. 


GORDON AVENUE, STANMORE, MIDDX. 
Telephone : GRIMSDYKE 2266 Cables . DISC, STANMORE 


Power supplies : 


BRIERLEY DIAMOND MICROARMATURE PICKUP 


This new pick-up has many noteworthy characteristics, 
some of which are listed below :— 
1. The mass of the moving parts is less, we believe, than 
in any other pick-up of any type—other than our own 
Ribbon which is, of course, unique. 
The output A agai 1/25th v.—is high enough f 
to cause no trouble rom MINIATURE T! 
3. it is sufficiently robust to be used by any reasonably RIMMERS to 
intelligent and careful family. HIGH VOLTAGE 
The use of a diamond point has, inter alic, the TT 
enormous advantage that a very large number of records - TRANSMI ER CAPACITORS 
may be played : : 
with negligible 
point wear. This 
results 
tained 
performance’ to- 
gether with the 
elimination of that 
mental irritation Miniot Mi 
at the graduai wmature ca 
and perceptible Compression Trimmer Ne. ss 
We — sa The 3 forms in which this 
avoidable with less compact variable 
wear - resistant available make it usef Trimmer 
ints. > 
. . . Although 
as | arses No. 19, illustrated, is © dai an 
. very 
reasonable scale A B € No. Ios ts 8 dual trimmer with 
ahould give us a = - —_ - = 4 a steel strip tagged 8 B.A. pie A ¢ maximum “opliaton, So. 
satis ac tory Photograph of A. Standard Needle, B. Miniature for mounting. No. 19 ves le applicati 
** spares ’ and Needle and C. Brierley Microarmature. F gyorg canal 5 igh = te wf pepe Ley 
has enabled us to ng! Fg eH 
ons. 
roduce this pick-up at a price which many may at first insulation breakdown through- for 
Cove believed to be either a mistake or a printer's error. a Atle UE Ey, Rae. Ss capacities 
Pick-ups, types JB/P/A/ID (78) and JB/P/A/IMD (LP) te 


@ Enquiries pene = from & ipment 
£6/0/0. Purchase Tax, £2/12/- Manufacturers and Wholesale Trade only. 


Mumeta! Coupling Sannalonmne. type JB/T/A, £1/5/-. Full details of the-complete “* cnet range and list ia ag 
Full details sent on request. for Home and Overseas om the 


— 
———<— 


4. H. BRIERLEY (Gramophones and Recordings) LTD. 
K'RKBY TRADING ESTATE - LIVERPOOL 
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QUARTZ CRYSTAL 
ACTIVITY TEST SET. 


UNSURPASSED AS A SIMPLE & ACCURATE INSTRUMENT 
FOR THE MEASUREMENT OF CRYSTAL PERFORMANCE 


Wirecess WorLD 


The G.E.C. Quartz Crystal Activity Test Set measures the equivalent parallel 
resistance of a quartz crystal when oscillating in a circuit having an input capacity 


of either 20 pF, 30 pF or 50 pF, the alternative capacities being selected by a 
switch, 


The dial is calibrated and has a range of 4 kilohms to 130 kilohms and is direct 
reading. No calculation is necessary. Measurements can be made at any con- 


venient amplitude of oscillation up to 10V. R.M.S. at the crystal terminals for 
crystals of normal activity. 


The accuracy of the loss diai calibration is + 2%. 


WRITE FOR DESCRIPTIVE LEAFLET— 


SALFORD ELECTRICAL INSTRUMENTS LTD. 
PEEL WORKS : SILK STREET : SALFORD - : ' LANCS. 
Subsidiary of THE GENERAL ELECTRIC CO. LTD. OF ENGLAND 


WIRELESS 


FOR HIGH-FREQUENCY 


a 


The Tuning Coil shown is supported by our “FREQUELEX”’ 
Ceramic Rods, and forms part of a 200 K.W. Radio Transmitter. 
This is only one of many applications where Rods made to close 
limits are required. 

We specialise in the manufacture of Ceramic Rods and Tubes of 
various sections in several classes of materials over wide 
dimensional ranges. 

The Principal Materials are :— 

1. Porcelain for general insulation. 

2. Frequelex for High Frequ insulation. 

3. Permalex and Templex for pacitors. 

The degree of accuracy depends on the size of the 

Rod or Tube, but the standard degree of accuracy 

is outlined in the Inter Service Component Manu- 

facturer’s Council—Panel R S ication embodied 

in our Catalogue of Radio Frequency Ceramics, 

copy of which will be sent on request. 

Large Rods up to 44” nes aa t}” square are used 

as supports for Tuning Coils, etc. 


© Bullers 


BULLERS LIMITED, 6 Laurence Pountney Hill, E.C.4. 
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INSULATION 


Eh, Photograph by 
U permission of 

| the Stondard 

| Telephones & 
Cobies Ltd, 


We shall be pleased to have your enquiries 


- © for all sizes of Tubes and Rods. Prompt 


deliveries can be given for most sizes. 


LOW LOSS CERAMICS 


Phone: MANsion House 9971 (3 lines) Grams: Bullers, Cannon, London 


ANOTHER BOOK a? 
by G. A. BRIGGS * | 
| 


AND MUSIC LOVERS 


192 pp., printed Fine Art paper, oles 
8} x 5}, bound full rexine. 102 figures 
“This is a fascinating book excellently pro- 
duced and richly illustrated: 192 pages 
packed with pleasure and profit for all who are 
interested in the pianoforte and the science of sound.”’ 
—J. R. Tobin., B.Mus., MUSIC TRADES REVIEW, June 195!. 


*Author of Two Practical Guides to Good Reproduction 
DOCUMENTED — AUTHORITATIVE — ILLUSTRATED 

LOUDSPEAKERS by G. A. Briggs 

| The Why and How of Good Reproduction 3rd Edition 

(6th impression). A standard reference book, 

written in the author’s attractive style, it answers 

che numerous questions that arise in connection 

with the reproduction of sound via the 

Loudspeaker. 


36 illustrations, 88 pages, 7/6 (7/9 post free). 


SOUND REPRODUCTION by G. A. Briggs 
248 pages, 193 diagrams. Bound Full rexine 10/6, 
Our stock of the 2nd Edition is now sold out, but 
supplies are stil! available from various dealers and 
bookshops. 

We still have a few copies of the Library Edition, 
bound real leather at 17/6 (18/3 post free). 


PUBLISHED BY— 


WHARFEDALE WIRELESS WORKS 
BRADFORD AD., 


TEL.: IDLE 46! 
IDLE, BRADFORD, YORKS 


(Mi 


MICROGROOVE 
EQUIPMENT 


Supplied from Stock 


Turntables, with or without pickups, by BSR, 
Cosmocord, Decca, etc. 


s 
Also from Stock 


units and pickups for standard 
recordings. 


Sound recorders and accessories—direct disc and 
magnetic tape. 


e 
Public address and internal telephone installations. 
& 


Send details of your requirements to 


N. MIERS 


& CO. LTD. 
1tS Gower Street, London, W.C.! 
"Phone: EUSton 7515. 


Gramophone 


"Grams : Miersco, Westcent 
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16 INCH 
METAL C.R. TUBE 


suitable for AC/DC operation 


BRITISH MADE BY 


ENGLISH ELECTRIC 


FOR MANUFACTURERS AND HOME CONSTRUCTORS 


The tube offers the following advantages: 


@ Magnetic focus and magnetic deflection, 6.3 Volt, 
0.3 Amp. heater. 


@ High efficiency, white fluorescent screen. 


@ Brilliant picture of uniform focus on an almost flat 
screen, final anode voltage 14 KV. 


Full-screen diameter picture 11° x 14%"; or rect- 
angular picture 10” x 13}’. 


Short overall length—suitable for shallow cabinets 
— 70° Deflection Angle. 


Metal cone envelope gives lightweight and robust 
construction, 


Ion trap fitted to prevent ion burn discolouration 
and prolong tube life. 


Small-shell duodecal 5-pin base. 


PRICE £24.6.5 TAX PAID 


For full technical details and price for quantities write to :— 


The ENGLISH ELECTRIC Company Limited 


TELEVISION DEPARTMENT, QUEENS HOUSE, KINGSWAY, LONDON, W.C.2 


WireL_ess Wor_p 


SQUARE WAVES 


TELEVISION & RADAR 


ERSKINE LABORATORIES LTD., SCALBY, SCARBOROUGH, YORKS. 


(THE DEVELOPERS and MANUFACTURERS OF THE NOW FAMOUS TYPE 13 FOR THE SERVICES) 


THIS OSCILLOSCOPE HAS A 
STEPPED Y-AMPLIFIER GAIN 
CONTROL COMPENSATED, ON 
EACH STEP OF APPROXIMATELY 
6 DB. TO ENSURE ACCURATE 
REPRODUCTION OF SQUARE WAVES 


OTHER FEATURES 


BUILT-IN WOBBULATOR 
TIME-BASE 10-250,000 c/s 
BRILLIANCE MODULATION 
SHIFT CONTROLS, etc. etc. 


PRICE £25 MODEL 11W 


WRITE FOR DETAILS 
HIRE PURCHAS: TERMS AVAILASLE 


PHIDELITY 


A range of high quality 
Magnetic Recording Heads for magnetic tape 
and magnetic film recordings. 


4 Types Available 
TYPE SA 

Dual-purpose Record/Playback 
H Front and rear gap 
Olin. 


TYPE SE 


Supersonic Erase Head. Gap | 


005in. 

TYPE SR 

Record Head with separate 
windings for audio and bias. 
Front and rear gap .0Olin. 
TYPE SP 

Playback Head. Gap .00025in. 
The above types are full tin. 
Track Heads of low impedance. 


High impedance Windings and | 


Fractional Track Heads can be 
made to individual specification. 


PHIDELITY Transducers are 
made of finest quality magnetic 
steel laminations, precision 
machined to fine limits. 
Gap depths are held to close 
tolerances, special attention 
being paid to ensuring a uni- 
form gap length. The entire 
bly is d in a 
non-magnetic case, with pro- 
vision for single-hole OBA 
fixing. 


Dimensions: tryin. diam. x 


tin. 


| Further particulars forwarded on 


request. 


PHIDELITY 


Magnetic Products Ltd., 


| 65-66 CHANCERY 


LANE, 
LONDON, 
W.C.2 
Telephone : CHAncery 4342 


FRITH RADIOCRAFT LTD 


for GRAM EQUIPMENT 


These items available from stock : 
B.S.R. MU-10-2-speed motors with !0in. turntable and rubber 
mat. A.C. only 100-250 v 50 c/s. Speed change from 33 to 78 
eg by removing turntable and reversing drive pulley. Price 
/15/-. 
B.S.R. MU-14 3-speed de Luxe version of above. ‘‘ Rotacam ” 
instant speed change from 33 to 45 and 78 r.p.m. Price £7/3/4. 
COLLARO A 504, Radiogram units with auto stop. Complete 
with standard magnetic pick-up. Price £6/10/5 
RICHARD ALLAN portable case record player, incorporating 
Collaro 3/514 3-speed unit for 33, 45 and 78 r.p.m. Dual purpose 
ACOS GP27 crystal pick-up with sapphire. Auto stop, walnut 
finish cabinet. Price £21/5/4. 
RICHARD ALLAN record player, 5 i ee Collaro 
3RC/SII 3-speed auto changer. Plays 10 7 Oin. or 12in 
standard or microgroove records unmixed. ineeruhangeaahe Hi-Fi 
lightweight magnetic heads for standard or L.P. records. L.P. 
head fitted with sapphire. Complete in de Luxe walnut finish 
cabinet. Price £27/16/10. 
CONNOISSEUR de Luxe two-speed motors as advertised. 
Speeds 33 and 781.p.m. Precision ground |2in turntable. Suitable 
= standard transcription and microgroove records. Price 
/19/3. 


CONNOISSEUR super lightweight pick-ups. Twin inter- 

changeable heads with sapphires. Matches the above motor. 

Price £9/6/4. 

CHANCERY G33 epicyclic unit for playing L.P. records on 

standard 78 r.p.m. turntables. Price €3/12/6. Decca microgroove 

ag to match (A.C.O.S. cartridge with sapphire). Price 
9. 


GOLDRING lightweight magnetic pick-ups for standard records. 
ayy €1/12/1. 
ARCONI type !4 pick-ups, de Luxe ae type, complete 

waeh matching transformer. Price £2) 
DECCA twin-head pick-ups ia 1c turnover crystal 
cartridge and twin sapphires inside of PU head turns completely 
— for fea standard or L.P. records. Safety position at centre. 

rice £3/19 
AcOoS crs pick-ups, limited supply. Price £3/11/S. 
GP I9LP heads for microgroove records. Price €2/3/4. 


FRITH RADIOCRAFT LTD——— 


69-71 CHURCHGATE, LEICESTER. Phone 58927 
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Vidor lead again 
in Portable Radio! 


NEW STYLE 
Battery ATTACHE 
MODEL CN414 

NOW ON SALE 
IN ALL THE £15.10 
RADIO SHOPS 5Batteries extra 


The Vidor Attaché 
Model CN4I4 sets a 
brilliant new standard 
in portable radio design. 
Though lighter and 
more compact than ever, 
the distinctive ‘‘ new- 
style’ case accommo- 
dates a receiver which, 
in enjoyable perform- 
ance, is a match for 
many table medels. 


Designed for use with 

Vidor Long - Life Bat- 

teries, the Attaché 

Portable is truly eco- 

nomical to use. It is 

ideal for outdoor listening, giving Home and many Con- 

: : tinental programmes at strength and of good tone-quality 
: ie The iIDOR Attaché wherever you take it. Two Wave-bands: 186-550 metres 


: : and 1100-1870 metres. 
: for A.C. mains and batteries ; 


i Model CN396 £18. 18s. : 


Ask to hear 
the NEW STYLE 


VIDOR LTD., ERITH, KENT. Attaché Portable 
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mn ASSOCIATED 


FILIFFE 


i TECHNICAL BOOKS fF 


Modern, Authoritative Technical Books 


TELEVISION RECEIVING EQUIPMENT 
By W. T. Cocking, M.1.E.E. 


3rd Edition. Explains the fundamentals of the 
subject and deals with practical details of receiver 
design. There is a lucid description of each stage of 
the normal television receiver and details of special 
circuits are also dealt with. Additional chapters are 
devoted to faults and their remedies servicing of 
modern sets and the problems of obtaining 
selectivity. This new edition has been thoroughly 
revised and brought into line with the very latest 
developments. 

18s net. By post 18s 8d. 


RADIO VALVE DATA : 
2,000 valves and C.R. Tubes. 


Contains details of over 2,000 types of British and 
American radio valves, and over 100 cathode-ray 
tubes. The main tables give the electrical character- 
istics of each valve, and separate tables show their 
base connections. Sub-divisions of the main tables 
further classify the valves into obsolete, replacement 
or current types as recommended by the makers. 
A special index ensures ease of reference. 


3s Gdnet. By post 3s 9d. 


Characteristics of 


FOUNDATIONS OF WIRELESS 
By M. G. Scroggie, B.Sc., M.1.E.E. 
5th Edition. Recognised as a standard text-book on 
the subject this book teaches the radio student the 
principles on which the design and operation of 
modern receivers are based. He is taken in easy 
stages through all the technicalities needed to make 
him thoroughly conversant with theory and practice. 
At every stage the text is adequately illustrated with 
diagrams and photographs. 

12s 6d net. By post 13s. 


GUIDE TO BROADCASTING 
STATIONS 


Compiled by ‘‘ Wireless World.” 6th Edition. 
ting details of nearly 1,300 short-wave stations 
the world are given in tabular form both geo- 
av prree and in order of frequency, together 
details of Europe’s television, E.H.F. and special 
service stations. is new edition also gives the 
changed European long and medium wavelengths 
that came into operation last year. 


2s met. By post 2s 3d. 


Obtainable from all booksellers or direct from the Publishers :— 


ILIFFE & SONS LTD. - DORSET HOUSE 


- STAMFORD STREET - LONDON, S.E.1 


BP.L. TEST SETS 


NOW AVAILABLE 


AT NET PRICES 


B.P.L. UNIVERSAL TEST SET. 
£5 -18-6 


'B.P.L. SUPER RANGER 1,000 ov. 
£13 - 10-0 
B.P.L. SUPER RANGER 20,000 ov. 
£15 -10-0 
Prices include postage and packing 


and are applicable to Home Market 
only. 


Send your order direci « 


BRITISH PHYSICAL LABORATORIES 
HOUSEBOAT WORKS, RADLETT. HERTS 


queues Tel.: Radlett 5674-5-6 


All these 
high-quality 
features... 


yetit retails at 
| only £5'17'6! 


@ Non-hygroscopic 
diaphragm 

@ Former-iess speech-coil 

@ Good transient response 


@ Smooth response curve 


bad Hn pee soe eubeaenss The high flux nickel alu- 


@ Stable operation 
@ Great sensitivity 
@ High output voltage 


TypeM.C.R. Moving Coil 
GRAMPIAN 
MICROPHONE 


minium magnet and dia 
phragm assembly is housed 
in a spring suspended die 
cast case. Microphone in- 
put transformersand three 
types of stands, folding, 
table top and heavy-base, 
to suit this microphone, 
are also available. 


@ Get full details without delay from : 


GRAM®@I@N REPRODUCERS LTD 
9, HANWORTH TRADING ESTATE, FELTHAM, MIDDX. 


Phone: Feltham 2657 


‘Grams: Reamp, Feltham 
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Valve book of the year! 


Brief synopsis of contents : 
CHARACTERISTICS OF RECEIVING VALVES 
ELECTRONIC DEVICES . CATHODE RAY TUBES 


PHOTO CELLS - GERMANIUM CRYSTALS 


COMPARATIVE AND REPLACEMENT TABLES Plus 9d. for postage 
and packing. 


COMPREHENSIVE REFERENCE to G.E.C. television, 


3 Apply to your 
radio and communication equipment with valve combinations. pply “oY 


radio retailer 
TYPICAL VALVE CIRCUITS for your copy. 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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Standard “ Bafflette “ 
Extension Loudspeaker. 
Walnut or Mahogany £4/12/6 


“Prestige” Extension 
Loudspeaker. Walnut 
£14/19/6 


" Model N.H.F, ny Record 
Player. £22/9/8 (tax paid) _ 


» Sees 


Supplies are difficult — 
but the Richard Allan ee 

Baffle Extension Speaker is again on show, main- 

taining its firmly established reputation for first- 

class workmanship, high quality materials and unique baffle 

design. Be sure to take advantage of this reliable service by placing your orders early. 


Rich aud. Allan wo RADIO LTD - BAFFLETTE HOUSE ~ BATLEY ~ YORKSHIRE 


BSR Induction Motors... wid  DORIEC SYSTE z 


OUR POLE MOTOR FP. 10 
| A precision engineered well 
lanced motor, designed to give 
stant, trouble free performance 
lefinitely, This motor is -used 
ensively in many wire and tape 
orders, and gramophone units 
yw manufactured, 

Note these features :—Fully pro- 
ed + Dual voltage range + 
ligible external magnetic field - 

il impregnated self aligning | 

} 


Bearings - Specd constancy and silent Speed (light) 1400 r-p.m. Torque 
funning. 3 inch ozs. Weight 13 Ibs. 


TWO POLE MOTORS SRI & SR2. 

A rugged and highly efficient motor that will stand heavy 
overloads, and for intermittent ratings is capable of giving up to 
twice the rated power, Used extensively in many motion displays, 
fans and gramophones now manufactured. SRI MODEL; Speed Technical Adviser If you do not already know 
(light) 2750 s.p.m. Torque 3.0 inch . ozs.—Weight 2.31 Ibs. Cc. H. DAVIS about this unique cabinet 
SR2 MODEL; Speed (light) 2750 «.p.m. Torque 2.0 inch ozs.— 59, BROMPTON ROAD, system, write for details 
Weight 1.7 Ibs LONDON, 8.W.3 


Owing to the limited supply 
of raw material we regret 
thot orders from moanufac- 


.. Leaders. in their field Wide) SC 


Birmingham Sound Reproducers Ltd., Old Hill, Staffs. Tel. Cradley Heath 6212/3 ibatidr ta . HALLAM SLEIGH & CHESTON LT? 


WIDNEY WORKS: BIRMINGHAM 4 


ESTABLISHED 1898 
Phome: Aston Cross 0914  uman * Grama: Superfine. Birmingham.s. 
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MAINS 
TRANSFORMERS 


These transformers are all 
famous radio manufacturers’ 
surplus and are fully inter- 
leaved, impregnated 
guaranteed. 

Primary 200-250 v. P. & P. on 
each 1/6 extra 

300-6-300, 100 mA, 6 volt, 3 
amp, 5 volt, 2 amp, 17) 
320-0-320, 100 mA, 6 volt, 3 amp, 
5 volt, 2 amp, 17/6. 


320-0-320, 120 mA, 6 volt, 4 
amp, 5 vol¢ 2 amp, 25/-. 


Heater Transformer. 4 voit 
3 amp, 4 vole 3 amp, 2 volt 
3 amp, 2 volt 3 amp, 7/6. 


250-0-250, 100 mA, 6 v, 3 amp 
4v. 3 amp, 4 v. 3 amp, 17/6. 


250-0-250, 60 mA, 6 v. 4 amp 
(to be used on common heater 
chain with 6x5 rectifier), 13/6. 


280-0-280, €0 mA, 6 v. 3 amp, 
4 v. 2 amp, drop-through, 14/-. 
Drop thro, 350-0-350 v. 70 mA, 
6 v. 2.5 amp, 5 v. 2 amp, 14/6. 


Semi-shrouded, drop-thro’ or 
upright mounting 280 80 
mA, 4 v. 6 amp, 4 v 2 amp, 
12/6 

Auto-wound H.T. 280 volts a 
360 mA, 4 v. 3 amp, 2 v. 3 amp, 
or6v.3amp Separate4v.3amp 
rectifier winding (upright or 
drop-thro'), 10/6. 


350-0-350 v, 120 mA, 4 v. 6 amp, 
4 v. 3 amp, drop-through, 21/-. 


Auto-transformer, various com- 
binations of voltages including 

O v. 70 watt, and 3/4 volts 
windings at | amp, 2 volt | amp, 
drop-through or upright mount- 
ing, 10/6. 


Heater Transformer Pri 200- 
250 v., 6 v. I¢ amp, 6/-. P. & P 
each 9d. 


ELECTROLYTIC 
CONDENSERS 


16 + 16 mid. 450 v. wkg., 5/6. 
50 mfd. 50 wkg., 1/9. 
100 mfd. 12 v wkg., 1/3. 

a 


16 x 8 mid., 450 “ag oe 
8 mid 450 v. wkg., 2, 
250 mfd. 12 v. wkg., 1/3. 


x 8 mid. 450 wkg., 3/6. 
32 mfd., 350 wkg., 2/6. 
+ 32 mfd. smal! tube tag ends 
200 v. wkg 
16+8 mid. 350 wkg , miniature 
tag end, 3/-. 


P.M. SPEAKERS 


with less 

trans. trans 

— se 

1S/- 12/6 

14/6 116 

; 17/- 14/6 

P. & P. on each of the above 
1). extra 


Constructors Parcel. Com- 
prising chassis 10f x 54 x 2in. 
with speaker and valve holder 
cut-outs, Sin. P.M. speaker with 
transformer, twin gang with 
trimmers, pair T.R.F. coils long 
and medium iron cored, four 
valve holders 20K volume con- 
trol with switch. Post paid, 21/-. 


WirELEss WorLD 


D. COHEN 


RADIO & TELEVISION COMPONENTS 


TELEVISION COMPONENTS 


by famous manufacturer 


mounting bracket 
(remo: 


TUG 
A Rantruny 
ree 


sa from cfeeann 
Guaranteed . 


eS be adapted ~~ use with 
the above components 

Size 93° x 94° x 34° 
COIL PACK. 3 wave band, 16-50 metres, 180-550 metres, |,000-2, 
— Iron cored coils, |.F. frequency 465 ke. Size ij” high x 24” wide 

28° deep, complete with circuit diagram, tax paid 24 PERSPEX 

TRIMMING TOOL = free with each order. Post paid. 
To the — of the above Coil Pack, pair me iF. gin. x lin. x 
din. listed at 12/6, at a reduced price of 7/6 post 
MAINS or BATTERY SUPERHET PORTABLE ‘COILS. Comprising 
medium wave frame aerial and long wave loading coil, used as aerial coils. 
Midget iron cored sereened L/M osc. coils, complete with circuit I.F. frequency 


465 Ke., 9/6. 

6IRON CORED LONG, MEDIUM and SHORY SUPERHET COILS 
coupling winding on all bands, 13.5-50, 180-550, |,000-2,000 metres, complete 
with circuit, 8/6. 

METAL RECTIFIERS, 250 v. 60 mA, latest midget Selenium type, 7/-. 
WALNUT BAKELITE CABINET. Size !2in. long « 7hin. high x 6fin. 
poor scale a 3tin. x 4in., louvred front, complete with 3 wave-band 

scale, back e, 5-valve superhet chassis and back, 19/6. Post and packing, 2/-. 
OuTPU TRANSFOR RMMERS. Standard type 5,000 ohms imp., 2 ohms 
speech coil, 4/9 ; Push-Pull 6 v. 6 matching 10 watt 2 ohms speech coil, 6/9. 
Miniature type to suit ISS, S/-. 
ab = 3 BROWN KNOBS marked “ wave change,” “ 


1/6. 
SMOOTHING CHOKES. - mA 300 ohm. 
5 mA 300 ohm. 
Pr mA 6-8 hen. 
80 mA 10 hen. 
6-pin 6 volt synchronous vibrator 
6 volt standard 4-pin vibrator 
Vibrator transformer 250-0-250 80 mA. 6 voit. Pri 


Price... 3/6 


tuning,”’ 


wide complete with a 

all dry circuit, tuning cule and 
pointer knob. All the items 10/- 
post paid. 


e 
‘ 9/6, pos 
paid with circuit. 
Midget Bakelite Cabinet. 7 
Pi. J x Sin, c/w apg si. 
med./long — 
and ack (takes std. a 


rand 3 
ise “p & P i/6. 


ra coils 
not fitted (full lamvestionn sup- 
bw i ~~ er frame ; 
ine, 


Switches. 6. 
ald le 2-way, 


dy midget, af ie $5 oe 
se 


giao, U4 a per it 6d 

ese Reni 1 res 2. 120, 
pe pair, "en 
465 Ke. Midget 1.Fs. 120, 
size Itin. long, lin. wide tin 
deep, by very famous manu! 
turer Pre-aligned adjustable 
ron dust cores, per pair, 12/6. 
iron Cored 465 Kc. Whistic 
Filter, screened, each 2/6. 
Valve Holders. Paxolin inter- 
national octal, 4d. each. Moulded 


ae. soiled, 6d. each. 


ard hi pe 0.3 amp., 
tee chon oe ri 


Ceramic P. 3 o- nal as 
a: oe 220, 180 and 82, 


Trimmers. 5-40 pi. 
10-110, 10-250, 10-450 pf., ea.’ 
Twin Gang 0005 Tun’ 

, Si With a ’ 
mers. be aes Post and packing 6d. 
Twin Midget .00037 
with perega x dust cover and 
a /6. Post and packing 


pe Droppers. 0.3 amp, 
280 and 410, 


Volume Controls by famous 


mitch fe 


Post 5. | packing 3d 
Volume 
manufacturer. 
switch, 5 . 50 Ke 
2/6 each. P. & P 


om Se 
fat less 
I meg. 


Terms of business :—Cash with order. Where post and packing charge 1s not stated please add I/- spat ll pabeeicen 


All enquiries and Lists, stamped addressed envelope. 


NEW ADDRESS 


23, HIGH STREET (Opposite Granada Cinema) ACTON, W.3 


Hours of Business : Saturdays 9-6 p.m. Wednesdays 9-1 pm. Other days 9-4.30 p.m. 
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Goced-up SOLDERING 


‘SOLDERGUNS SOLDERING IRONS 


Type 4! e—— 


Type 3! ee 


For all who, for special reasons, prefer 
OFF-STRAIGHT EASY-GRIP SANDLE The Wolf Automatic the conventional straight type handle. 


PERFECT CONTROL * LOW CURRENT Soldergun, with its identical as regard 
; s elements and bits to 
CONSUMPTION - A MODEL FOR EVERY auto-feed, trigger be 


PURPOSE * LOCALISED MEAT -MAINTAINS solder-feed action, is Wolf Solderguns but with round hard 
CORRECT HEAT * QUICKER HEAT-UP indispensable to all wooden handle with heat deflecting skirt. 
modern assembly. 


C pays lo Solder with P ¥%& Obtainable from 


all high class stockists and ironmongers 


Wolf cctucc souDERGUNS & SOLDERING IRONS 


ELECTRIC TOOLS LTD. PIONEER WORKS, HANGER LANE, LONDON, W.5. Tel.: PERivale 5631-4. Branches: BIRMINGHAM, MANCHESTER, LEEDS, BRISTOL, GLASGOW 


Precision oes id T.V. 
INSTRUMENTS : FREQUENCY CONVERTER 


Model HM2. 2-valve model. self-contained power 
unit, enables immediate change-over SUTTON 
COLDFIELD tuned receivers to HOLME MOSS 
reception, without ANY alteration to chassis, etc. 
Price £8.0.0. 


Thermo-couples are T.V. 
Sm theme | PRE-AMPLIFIERS 


sating leads. 
One-valve model, self-contained power unit, 
Portable £5.17.6. TWO-valve model, self-contained power 
unit, for EXTREME fringe areas, #87.10.0. 


i Y ii a5 Mi E T E R Extremely efficient. Many thousands in use. 
4 


Your dealer will be pleased to demonstrate. 


A high-grade, 3}” scale moving coil Illustrated leaflets giving technical specification, 
instrument, robust, accurate and speedy etc., forwarded with pleasure, write: 
For detais of this im response. Normally supplied with 2 Manufacturers 


and other SIFAM scales, 0-200°C and 0-400°C, and 3 surface 
instruments, 


ilar for maw couples. Also supplied with ranges up to RAINBOW RADIO 


catalogue to :— 1,600°C for all standard thermo-couples. 
ee MANUFACTURING CO. LTD. 
SIFAM ELECTRICAL INSTRUMENT CO. LTD. Mincing Lane, Blackburn, Lancashire 


LEIGH COURT, TORQUAY. Telephone : Torquay 4547-8 
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PRECISION MEASUREMENTS 
IN LINE TRANSMISSION 


(Radio and Transmission Division), Strowger House, Arundel St., London, W.C.2 
Telephone : TEMple Bar 9262. 


® AUTOMATIC TELEPHONE & ELECTRIC CO. LTD. 


Cablegrams : Strowgerex, London. 


Manufacturers 
AUTOMATIC TELEPHONE & ELECTRIC CO. LTD., Liverpool & London 
TELEPHONE MANUFACTURING CO. LTD., St. Mary Cray, Kent 


AB4II-B.105 ATE/TMC 


Wrretess Worip 


Mullard GENERAL PURPOSE 
OSCILLOGRAPH TYPE Eso5 


his Cathode Ray Oscillograph is for general purposes. But it 

incorporates many features not normally found in such instruments. 
It covers a very wide range of frequency, including the whole frequency 
spectrum used in television. And it’s equally well suited for fesearch 
work, production testing or transmission monitoring. Many of 
Industry’s high frequency problems can be solved with this 
oscillograph’s aid — particularly those problems of motor-car ignition, 
flash-over on insulators, discharge at high voltages, etc. 
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33” cathode ray tube with 1,250 volt final anode potential. 
Beam modulation. External blanking of beam for timing 
purposes and eliminating retrace. 


Beam suppression prevents “ fogging ’’ of film when camera 


shutter is open. The Mullard Cathode Ray 


Single stroke operation for non-recurrent phenomena or 
photographic recording. 


Calibrated step-type input attenuator with coarse and fine 


Oscillograph, type E.805. Dimensions : 
Height 14" ; Width 9” ; Length 15%”. 
Please write for detailed information. 


adjustment. 


SPECIFICATION 


SCOTTISH AGENT : Amplifier. Gain 1,400 or fmV rms/cm. 
Frequency range 2 c/s-2 mc/s. 3 dB loss. 
Attenuator. Stepped 5-10-20-35 mV cm. 
Multiplier x 1, x 10, x 100 x 1000, 
Maximum input 250 V. rms. 


Time Base. 5 c/s-150 Kc/s in 10 steps 
with continuous variation between steps, 


NORTHERN AGENT : MIDLAND AGENT : 


F.C. Robinson & Partners, | Hadley Sound Egquip- | Land, Speight & Co. Lrd., 
Ltd., 287, Deansgate, | ments, 72, Cape’ Hill, | 73, Robertson Street, 
Manchester, 3 Smethwick. Glasgow, C.2. 


Mullard Ltd., Equipment Division, Century House, 
haftesbury Avenue, London, W.C.2. Telephone: Gerrard 7777 


(MI. 


THE ASSETS OF 


"BERNARD'S" 


formerly of 
12 St. Stephens House, §.W.1 


CONSTANT VOLTAGE 
POWER SUPPLY UNITS 


MODEL 101-C 


Output: 250/400v. 0.250mA max. 
Stability : Better than 0.1%. 

Output impedance: Less than 1 ohm. 
Output Ripple: Less than 2mV. R.M.S. 
Mains Supply : 200/250y. 45-60c/s. 
Regulation down to zero load. 


have now been acquired by 


COLE-BERNARD 
PRODUCTIONS LTD 


of 
295 MUNSTER RD. FULHAM. S.W6 
The trading title of “BERNARD'S” 


is being retained. 


All items in the classified advertisements 
and previous quotations by 


DETAILS ON REQUEST. Messrs. Bernards are now available on 


ALL-POWER TRANSFORMERS LTD. 
CHERTSEY ROAD, BYFLEET, SURREY. 
Tel : Byfleet 3224/5. 


HIRE PURCHASE TERMS 
ALL ENQUIRIES TO NEW ADDRESS 


BRAND NEW ARII5SS KECEIVERS, in 
original cases, complete with 10 valves, £12/10/-, 
7/6 pane and carriage. 

BRAND NEW RI3SS ey in 
original cases, as specified for th i 


Televisor,"’ complete with 1! pot og £2/15/-, 
7/6 packing and carriage. 


BALANCED ARMATURE Low RESIST- 
ANCE HEADPHONES : Type |, S/Il set: 
Type 2, 7/1! sec. 


yd H RESISTANCE HEADPHONES, 


aoe ‘REED HEADPHONES, Type s, 
set 


TANNOY HAND MICROPHONES, with | 


switch in handle, 4/11, 


ACCUMULATORS, oy wotld-duniens euben, | 


2 volt 10 a., 4/1 


BURGOYNE SOLDER GUNS, 75/-, 


T. RF . COS 
160-550, 800-2,200 metres, pair 6/6. 


H.T. 


HARGER KIT 
All parts to construct an eliminator to give an 
output of 120 volts at 20 mA, and 2 volts to 
charge an accumulator. Uses metal rectifier, €2. 


WILLIAMSON AMPLIFIER KIT 2 


We can supply the Kit of Parts for the latest 
version of this famous amplifier complete in 
every detail for £10/10/-, with valves, output 
and mains transformers 


BATTERY CHARGER KITS Kits 

All incorporate metal rectifiers. Transformers 
are suitable for 200/250 v. A.C. 50 cycle MAINS. 
Cat. No. 
2002 Charges 6 volt accumulator at 
lamp. Resistance supplied to 
charge 2 v. accumulator 
Charges !2 volt accumulator 
at | amp. 


VCR97 C.R. TUBES 


These tubes are new but have slight cut-off, 
19/6, plus 5/- packing, carriage and insurance. 


THREE-PIECE AERIAL 
Ex-U.S.A. copper-plated steel, highly flexible 
with non-stick screw joints, tapering gin. to gin- 
Brand new, in container, 6/9, packing and 
carriage 1/6. 


MAINS NOISE ELIMINATOR KIT. Two 
specially designed chokes with three hi 


ELIMINATOR AND TRICKLE. 


GIVE Rp HOME-BUILT ——- | 


PROFESSIONAL LOO 
We can supply all che parts to help you. 
Bakelite cabinet (brown or. ivory) (pkg. 
and insce. 2/6) 
Punched Chassis : 
3 valve plus rectifier T.R.F. or 4 valve > 3/9 
plus rectifier, superhet 
Engraved Giass Dials : 
6-50 and 180-550 metres or |80-550 | 
— m,, or 16-50, 180-550 and ns 1/- 
. each 


CORD DRIVE ACCESSORIES 


| Drum (22in, diam.) 
| Driving Head 


| Nylon Cord (yard) 
| Dial Back Piate 


We can supply a Premier Circuit Diagram and 
Price Parts Lise showing how a 3 v. TRF A.C. 
Mains Recei can be built at a total cost of 
aie the Circuit Diagram can be supplied 
atl 


T.V. WHITE RUBBER MASKS 5 (CORRECT 
ASPECT). We can supply a specially designed 
White Rubber Mask 


/6 each. 
Yin. White Masks, 9/6. 
16/1. 


ior Gin. C.R. tubes at 


12in. White Masks, 
Round or flat faced. 


SORBO RUBBER MASKS, GREY FELT 
FINISH (NEW ASPECT RATIO). 


9in., S/- ; 12in., 9/6. 


P.M. MOVING COIL LOUDSPEAKERS 
(3 ohm voice coils) 


24in. Goodmans 
3in. PL ba 


12in. Truevox 


condensers with circuit diagram. Cuts out all 
mains noise. Can be assembled inside existing 
receiver, 6/- complete. 


Please add 


1/6 for post orders under oC: 
1/- under 20/-. 


Cash with order or C.0.D 


| the short waveband from 


SUPERHET COILS 
16-50, 180-550, 800-2,000 metres, set, 
including circuit 


" BRAND NEW can BATTERIES 


10/6 


Delco-Rem 
6 v. 100 a., £4/17/6, plus 7/6 « 
6¥. 140 a., £5/10/-, plus 7/6 Packing 
12 v. 85 a., British made, enn dies 7/6 
got and packing 
6 v. 170 mA., in coh case, £5/10/0, plus 7/6 
carriage and packing. 


oven QUALITY TELEVISION MAGNI- 

NG LENS. To suit 5in., 6in., or 7in. 

Tubes. Increase picture size considerably, 
/-@ . 


“GRAMOPHONE AMPLIFIER KIT 


Consists of complete Kit of Parts for a 24-watt 
Mains-operated 2-stage Amplifier for use with 
any type of pick-up. Volume and tone controls 
are incorporated. Output impedance is 3 ohms. 
Cat. No. AMP147. Price complete, 59/6. For 
200-250 v. mains with valves and diagrams. 


GRAMOPHONE UNITS 


| Collaro Auto-changer, 3-speed, in- 
| ag y 2 crystal heads, | long play- 


ing, | standard 

Connoisseur 2-speed Gram Unit, 

less pick-up 

Pick-up and 2 heads for above 

Conrad Rim — Gram Unit, 

pick-up, 78 r.p 

es re Rim ‘Drive Gram Units, 
rp 


Bove ge Rim Drive Gram 


| Unit, less pick-up 


Decca - ingle-speed Rim Drive, less 
pick-u 
All i che above are for use on A.C. mains oa 


SENSATIONAL OFFER 

The famous Dulci Midget Receiver for use on 
either A.C. or D.C. mains, 200/250 volt. This 
is a 2-waveband 4 v. Superhet Receiver covering 
13.6 metres to 
50 metres, and the medium waveband from 
200-550 metres. Can be supplied in either ivory 
or brown bakelite cabinet. 
Size 7iin. mo 

6in. heig . 

Stin. dept 
This ped ay ‘ fully covered by the manu- 
facturer’s guarantee. 
Price £8/ if |, carriage paid. 

THIS OFFER CANNOT BE REPEATED 


MOVING COIL METERS 
anna outside d 
20 amp. D.C.......... 716 
40 amp. D.C. 
THERMO-COUPLED METERS 
CORD. icccsssnere’ 5/- DP rcccrcidassessvoes 5/- 


300 VOLT D.C. MOVING COIL METER 
' 


with shunt 


Please Note: 


207 EDGWARE ROAD, W.2 


Open every day until 6 p.m., including Saturdays. 


Our Only Address is 


Closed | p.m. Thursdays. 
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fa 
SIZE 21° 34” 8° 
RANGE 25:A 10:A 100A 


to to to 
50A 50A 50A 
(Prices on application) 
S.50 type Microammeters are 


stocked by Messrs. M. R. Supplies 
at New Oxford Street, London, W.1. 


All sizes available with 
MIRROR SCALE 
lst Grade Accuracy 


SENSITIVE PANEL MOUNTING METERS 


For particulars of these and our full range of measuring instruments write to :— 


BRITISH PHYSICAL LABORATORIES 


HOUSEBOAT WORKS -- RADLETT - HERTS - Telephone : RADIlett 5674-5-6 


Pep Ags Rs LO MAIN Cn OSL GAO AE a IIE RTI TORN ATION RD HH 


TRANSMITTERS 1154 3 band in transit case, 
£7/10/-, carriage paid. 

RECEIVERS, TYPE 1155, £12, carriage paid. 
SPEECH AMPLIFIER (British made) for Trans- 
mitter R.C.A. ET4336, complete with all valves, £26 ea. 
BENDIX FREQ.-METERS TYPE BC722i, complete 


£30 ea. 

AR88 RECEIVERS (LF), £50 each. 

TUNING UNITS FOR BC375E TRANSMITTER. 
TUS-6-7-8-9-10 and 26B, 22/- each. 

IDEAL 25-WATT TRANSMITTER, Army Type 
No. 12. Frequency coverage |-17.5 Mc/s. in your 
switched bands, C.W. and phone, built-in modulator. 


Operated from A.C. mains 100-250 volts, complete 
with all tubes and delivered, £25 each. 

WAVEMETER CLASS D, No. ! (for use with 
WSI9 and 22). 2 bands 1900 kc/s—4000 ke/s. and 


4000 kc/s.—8000 kc/s. Also | Mc/s Check points. 
Lt ame ix Found Taploduction) Operates from 6 volt D.C. supply. En 10/. each, 
Carriage paid. 
Because no radio receiver can give better reproduc- BC6I0 FUSES. Edison screw fitting, 1/6 ea. 
tion than its loudspeaker permits, Celestion has HALLICRAFTER MAINS TRANSFORMERS, 
always been the first choice of discriminating for $20 Receivers, 32/6. 
buyers. There is a comprehensive range of models HALLICRAFTER OUTPUT TRANSFORMERS, 
with characteristics to suit all requirements. for S27 Receivers, 22/6. 
Write today for details. LORD MOUNTINGS (Rubber to steel shock 
absorbers), set of four 1/6. Enquiries for large 
quantities invited. 


McELROY-ADAMS MFG. GROUP LTD. 


WHOLESALE ENQUIRIES to CYRIL FRENCH LTD. 
High Street, Hampton Wick, Middx. (KIN 2240). fe 


Rota 
oe (Sole concessionaires U.K. for Hall'crafter 


46 GREYHOUND ROAD, LONDON, w. 6. 


Cables: Hallicraft, London. Phone: FULham 1862. | 


“hone ) 
Emberbrook 3402-« 


DELIVERY FROM STOCK 


RADIO STORES 


SIMPSON | 
Moving Coil P oe] i L Cc oO 


OHMMETER 15. VALVE SUPERHET 


Two - range 0-2,000 


ohms, 0-200,000 ohms. | | MAP READING TORCH. Powerful magni- 

Size 3 in. x 5 in. | fying lens, 3in. diam. In bakelite case. Fitted 

: | with dimmer switch. Takes two U2 cells. 

t £2.17.6 | With bulb, less batteries. 22/6 
RESISTANCE BRIDGE weeeERS (Ex. || FULLY RECONDITIONED & TESTED 

Tgp ayy eg ye og J Table model in light or dark 
250 v ange: Megger 0-50 ohms, idge 7 . 

on. 100. 008 ohms, shown in four. dight 90 @ ak cabinet. Tone control, Pick- Ee ONLY ! 

windows, 10/1 and 100/1 multiplier and divider. 10- re | LEVISION CONSOLE 

Size 9x 8x 6in In leather carrying case. medium Ry Aewore, or rey DC per | 4 waveband, 6-valve Radio, 12in. Tube 

Carr. paid £14.10 0 g. A. ./D&. | Television with indirect viewing (mirror in 

200-250V, | lid), handsome walnut cabinet of 


Se ee AB || Ol = caters ees 
Carr. and packing 1/6. @ two-waveband receiver with 
am cz superlative performance on 

PHOTO-ELECTRIC CELLS. ap some Available in A.C. or A.C. 

Type G816. These cells | D.C. mains working. Small infra-red 


are the gas-filled type with | image glass 
couiiom Caleie” Male 180’ ALL-WAVE TABLE RADIO’ | | ("25° #1a5° 


by _ Cintel. Minimum m@ in attractive walnut cabinet’ | | 50-100v.Suitable 
a a ag Mas a 2 Pick-up sockets, additional } | ft ll purposes. f 
working volts LC. 7 nt ’ 

or peak A.C. Projected | | socket for Dipole, P.U. and speaker sock- 14/6 
cathode area 16 sq. cm. | ets, An excellent receiver for Domestic or 

Suitable for 16 mm. Home Amateur use 
Cinema Talkie equipment, | . not enter into ; 
Safety Devices, Colour and | | Ail the above have built-in mains energised speakers. | | corresponde nce }}, 
Photo. Matching, Burglar | | Cabinets approx. 19x 13x10. Every set is over- regarding 
Alarms, Automatic Count- hauled before leaving our works. these cells. 

ing, Door Opening, etc. ; 4 ; 
ead: aaer e /6 = The above prices include carriage and packing. 


original cartons. 


NEW WIFE ACCUMULATORS. 2.5 v. 2} 


MOVING COIL MILLIAMMETERS 4-VALVE (Used) SUPERHET emp/eours tox § hous, Sian 3 x 4 x 


Dowhiemadneoisant O38. 1 49/6) UTILITY RECEIVERS — 
ROTARY CONVERTER by E.AC.  Bail- Only 30 left ! a> A Fine Opportunity! 
bearing. 110 v. D.C. to 230 v. A.C. Size 


approx. 10x9x5in. Brand! £13.5.0 New INERT CELL 


new. Carr. paid, — ACCUMULATORS 
TELESONIC 4-VALVE BATTERY PORTABLE : 4 Everlasting. No acid or charging 


Fixed Range). Type YA4915. 4 . Suitable for tany 
2/10 each. Post free eae 


WALKIE-TALKIE (Transmitter and Receiver) 
CHASSIS Type 38 il. Range 7.4-9 Mc/s. 


2 wavebands, four valves, P.M. Speaker, complete in pine 
| — eshioel sine ee A.C. mains 200/250 
volts. n working er. 
Plus 7/6 carr. and pkg. ; £4.10. 0 


| 


Includes three XH and one XP Hivac midget UNISELECTOR SWITCHES 


valves, Can be adapted for se ema | , — 

Receiver, but we do not supply information 4-bank, full ann 

on this point. Batteries required 3 v. =| 6-bank, half-wipers ...... Reg pioen Sy. 1 v. L.T., 120/150 v. H.T. In perfect 

97 v. H.T. In metal case, size 53 x 7 x 2in. 3-bank, full-wipers ne ATA v Complete with four APR12, 

Weight 4ib., less batteries. Carr. and 45/- on ATP4 valves, one pair throat mikes, 

packing 2 Have various applications, including — i phones and aerial. In metal case. 
ree 


2/6. 
IJustration shows chassis partly removed automatic tuning circuit selection, etc. | V diagram. Batteries not 
from cabinet.) Operates on v. | suppl: arr. and packing 2/6 £3.8.6 


Please Note: All carriage charges relate to Inland-Orders only « We do not issue lists or catalogues 


LONDON CENTRAL RADIO STORES, 23 USLE ST. cerrard 2969) LONDON, W.C.2 


Closed Thursday 1 p.m. Open all day Saturday and weekdays 9 a.m.—6 p.m. 
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TOWARDS % PERFECTION — 


LOWTHER'S 
range of sound 
vision equipme 
now includes the 
“Lowther- 
Hegeman” 
Reproducer, 
outstand- 

ing in the 


extreme ! 


up-to-date 


and 


nt 


THE LOWTHER MANUFACTURING COMPANY, 


Lowther House, St. Mark’s Rd., Bromiley, Kent 
Telephone : RAVensbourne 5225 


on EXHIBITION at 


MODERN ELECTRICS LTD. 


164, Charing Cross Road, 
London, W.C.2 


*phone TEMple Bar 7587 


Immediate delivery from stock 


Export enquir. 


TAPE RECORDERS 
SOUNDMIRROR 


SIMPH ONIC 
Complete with Mic- 


SCOPHONY-BAIRD 
Complete with Mic- 
rephone 


ies welcomed. 
“oun NDMIRROR 


E.M.l Tape 
G.E.c. Grade A Tape 
try MCI-lll Tape..: 
| & G.EC. spools 
Telephone Attachment, 
for all Tape Recorders£3 3 
MICROPHONES 


To HAMS & DEALERS 


RADIO HAM SHACK, NEW YORK 


WANT US TO BUY 


ALL AMERICAN MADE 
GOVERNMENT SURPLUS EQUIPMENT 
IN NEW OR GOOD SECOND-HAND CONDITION 


COPMNOISSEUR 
2-speed Motors ... £20 19 


CONNOISSEUR. Pick-ups 


cos 
LP and Std. Heads .., 
DECCA. Pick-up .. 
DECCA. Motors 


Models, HR2,7,8 . a 4 
D.C. Minor 


Valve Tester. «se 
Electronic Test Meter £40 2 
Univ. Bridge £26 


TAYLOR 
ALL TAYLOR TEST GEAR IN 
STOCK. Still available on H.P. 


3 478 
oye be 


Prompt attention 


Send S.A.E for catalogue and 
terms. 


to post orders. 


TEST SETS °¢ TRANSMITTING TUBES 

CLYSTRONS *THYRATRONS ¢ MAGNETRONS 

XTAL DIODES ¢ SIGNAL GENERATORS 

FREQUENCY METERS © COMMUNICATION 
RECEIVERS 


All kinds of American made surplus 
radio components and equipment. 
We are interested in any quantity, from one upwards. 
Drop us.a line and we will clinch the deal by return 
of post or send our representative to see you. 
SOLE AGENTS IN GT. BRITAIN. 


ALTHAM RADIO CO BRAZENNOSE ST 
MANCHESTER 2 Tel: DEAnsgate 5387 


dmAR 15 
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DUREX ABRASIVES LTD. wish to announce 
that asfrom June |4th, 1951, the name of the 
Company has been changed, and is now the 
MINNESOTA MINING & MANUFACTURING 
COMPANY LTD. Identification will be as 
before, except that the words “Scotch Boy” 
will be used instead of “‘ Durex "’ as a prefix to 
the name of the material, e.g., ‘‘ Scotch Boy” 
Magnetic, Recording Tape instead of ‘‘ Durex”’ 
Magnetic Recording Tape. 


Existing standards in the quality 
pecs wi oe maining he ena 


yA 


COTCH BOY 


ANOTHER 3M } PRODUCT 


Manufactured by :— 


MINNESOTA MINING & MANUFACTURING COMPANY LTD 
167, STRAND - LONDON ~+- W.C.2 - AND SLOUGH 


Wrretess Worip 


Qualtape Magnetic Tape Recorder 


te IMPROVED DESIGN 

de NEW FEATURES 

te PRECISION MADE 

te PERFECTLY BALANCED 
CAPSTAN DRIVE BY 
SEPARATE MOTOR 

oe UP - TO - THE - MINUTE 
DESIGN. RECORD HEAD, 
PLAYBACK HEAD, TAPES 
STOCKED. 


The Ideal Tape Recorder for 


Complete Kit 6F Parts £13<13s; © Kidates nae 


Make your own party records. 


Use it to improve musical and 
FULL PARTICULARS ON REQUEST TO— voice: talent. Provide syn- 


ELECTRONIC SERVICE chronised music and speech 


(HALLAMSHIRE) LTD. for home cine. All these and 
93-95, BUTTON LANE, SHEFFIELD many more with Qualtape. 


Only tools required— 
Telephone. Sheffield 21690 PLIERS, SCREWDRIVER 


BUILDING THE 


“WILLIAMSON”? | , Sere - Knobs / 
if so, we have in stock all the specified Engraved U2 


components to make this superlative Beautifully engraved Control Knobs in either 
li A Walnut or Ivory. Each knob is engraved in 
amp if ler GOLD which is given an adhesive , thus 
— a range of i inscrip- 
; i tions is the most compre ive on the market— 
Partridge Mains Output Transformers the markings being decided upon only afer exten 
Partridge Chokes sive enquiries throughout the t 


The 
quirements of every RADIO, TELEVISION. 
T.C.C. Condensers and AMPLIFIER enthusiast are catered for. 


. ae ‘ P Inscriptions obtainable are BRILLIANCE, 
High Stability Resistors, 1% & 5% CONTRAST. FOCUS, BRILLIANCE/ 
Precision Condensers, 1%, 2% & 5% 


Matched valves WAVECHANGE, On 
i bs on acked 
in fact “the works Ooidcan in 
phe a 
DETAILED PRICE LIST OF ALL COMPONENTS ett a 
AVAILABLE ON REQUEST Retail Price 
as a . 1/6 each 


TELE- RADIO (1943) LTD. || jourcus 


177, EDGWARE ROAD, LONDON, W.2 Dealer. 


Phone: PAD. 5606 Shop Hours : Distributors : 
PAD. 6116 Mon.-Sat. 9 a.m.—6 p.m. 
Thursday 9 a.m.—t! p.m. UNCLES, BLISS & co., LTD. 


139, Cherry Orchard Road, East Croydon, Surrey 
Tel : CROydon 3379/6390 
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The Acoustical 
Q.U.A.D/R Tuner Unit 


This unit is primarily designed to receive local broadcas* 
transmissions at a standard of reproduction limited only 
by the quality of the transmission itself. 
It is in the nature of things that this quality can only be 
obtained if the geographical position of the receiver is favour- 
ably situated in relation to the transmitter. In the British Isles, 
the percentage of the population so situated for all three main 
programmes is very low. 
Allowing for a very small degradation of quality, the range is 
considerably increased and something over half the population is 
in a position to receive at least two programmes at high quality level. 
For the remainder, a severe cut in quality is essential in order to obtain 
usable reception. 

The Q.U.A.D/R unit is suitable for those in the first two categories, 

It is not recommended for those in the third group. 


x * * 
The panel incorporates a five position rotary switch together with five indicator 
lamps showing the programme selected. Three of the positions cover the 
medium wave-band. The fourth covers long waves and the fifth is for 
gramophone reproduction. 

Each of the four radio channels is separately tuned at the back and 
each one can be separately set for selectivity and sensitivity. Once 
set, therefore, it is only necessary to switch to the programme 
required and it will be received at the highest possible quality for 
that station in the area where the receiver is used (this only 
holds for reception conditions: above a certain minimum 

standard). 
The receiver is supplied complete with plugs, etc. for direct 
connection to a Q.U.A.D amplifier. In view of the dis- 
tortionless detector which is used, the tuner unit is not 
normally suitable for use with other amplifiers because 
the output level is very much lower than conventional 

tuner units. 


The Q.U.A.D/R Tuner Unit, complete 
as illustrated £26 (incl. tax) 
Full details are now available. 


€=€coustica 


MUNTINGOON+ HUNTS +> TEL: 368 
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i8 TOTTENHAM COURT ROAD, LONDON, W.! 


Tel : MUSeum 2453 


Shop hours : 
FULL MAIL ORDER FACILITIES. Please add postage. 


Tel : MUSeum 4539 
Monday - Friday 9—5.30. Saturday 9—!. 


RELAYS 


P.O. 600 and 3,000 types 


as follows $ SIEMENS 


D.C. COIL RESISTANCE 


3,000 TYPES; 1!.92 to £0,0000 
600 TYPES: 0.49 to 9,2000 


ALSO LARGE STOCKS OF 
DOUBLE. & TRIPLE-WOUND 
AND SLUGGED COILS. 


TYPE 


CONTACTS 


3,000 TYPES : up to 8 sets. 
600 TYPES : up to 4 sets. 
3,000 TYPES: Make (M), Break (B), in Twin-silver, 
Twin-platinum, Dome-silver (2 amp.), Tungsten (5 
amp.), and Flat-silver (8 amp.). Change-Over (C), in 
all but Tungsten : Make-Before-Break (K), in Twin- 
silver and Twin-platinum. 


600 TYPES: (M), (B), and (C), in Twin-silver and 


Twin-platinum. 
SPECIAL 
3,000 type Relays with 80,0000 coils operating on 
approx. 600 «/A with up to four sets of contacts. 


| KW TELEGRAPH TRANSMITTERS. Two HF 300's out- 
put. Operation 3.5 mc to 16 mc. 


RCA TRANSMITTERS. Type ET-4336. Complete wit hed 
speech amplifier, crystal multiplier and VFO units. Srond new. 


LM-300 TRANSMITTERS (U.S.A.). 140 ke to 400 ke and 650 ke 
to 1,600 ke. 300 watt output. 


No. 12 TRANSMITTERS. With coupling units, remote contro! 
etc 


AR... 77's, AR.-88's, NC 200, NC 45. 


AUTOMATIC HIGH SPEED TELEGRAPH EQUIPMENT. 
“ BOEHME ” (U.S.A.). Up to 400 signs per minute on line and 
wireless. 


NAVY MODEL TBY-8 TRANSMITTING - RECEIVING 
EQUIPMENT. Output 0.75 watts on M.C.W. telegraphy and 
0.5 watts on telephony. Frequency range 28-80 mc. 


SKYRIDER DIVERSITY HALLICRAFTERS RECEIVERS. 
Complete with console, power units and loudspeaker. 


All above items in excellent working condition. 
Working demonstration upon request. 


TX VALVES 805, 807, 813, 814, 861, 866A, DET-16 and many 
others. 


Large stock of Tx condensers, crystals and other components. 


Alignment and repair of communication receivers and all other 
short-wave equipment undertaken 


P.C.A. RADIO 


Transmitter Division: — Receiver Division: — 

The Arches, Cambridge Grove, 170 Goidhawk Road, 
London, W.6, ‘Tel. RIV 3279 London, W.12, 
Tel. SHE 4946 


URGENTLY — 
= REQUIRED — 


THE FOLLOWING EQUIPMENT 
IN ANY CONDITION :— 


SIGNAL GENERATORS Type TF.144G, TF.390F 
or G, TF.517, 605B and 804B. Ex-Govt. types 30, 
31, 51, 52, 52A, 53, 56, 57, 101, 103, 106 and others. 


FREQUENCY METERS Type BC22I, TS.174/U 
TS.175, TS.69AP, and other types. 


AMERICAN TEST SETS Type TS./0, TS.13, TS.16, 
TS.33, TS.35, TS.36, TS.45, TS.47, TS.59, TS.62, TS,110, 
TS,118, TS,146, TS,263 and others. 


RECEIVERS Type S27, SX28, AR88 and others. 


ALSO IMPEDANCE OR UNIVERSAL 
BRIDGES, OSCILLOSCOPES, “Q” METERS, 
VARIACS, OUTPUT METERS, ETC. 


Please write, call or phone, giving price, 
condition, etc. 


OAK ELECTRIC CO., 


175, UXBRIDGE RD., HANWELL, W.7 
EALing 0779 
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HIRE PURCHASE FACILITIES 


TO CALLERS ONLY aio. mazda crmizia or| AERIAL CO-AXIAL 


Mull A £5 thi: 
nee x — “4 Cathode Ray Tubes, for £5 cash and 12 monthly CONN ECTOR 


DECCA MUI/4 3 speed turntables £7.3.4|cmcent watcright coaxial cable 


co- 
50/- cash, deposit and 6 monthly payments of 22/-. | Seataeebie for ich we are sole distributors. 


Made of aluminium with Steatite insulation. 
DECCA 33B desks £12. 1. 6) Weight of assembled connector only 12 ozs. 
75/- cash deposit and 6 monthly payments of 34/-. FAAAE Lita ane 


‘ 
COLLARO AC504 MB Motors 78 r.p.m. COME HOME ON A BEAM! 


40/- cash deposit and 6 monthly payments of 19/6. £5.19 a SA | 18/6 
COLLARO U48 with Crystal pick-up 78 r.p.m.| Qa <a +o Ss 

Universal Mains £13.15.2) 

85/2 ca! deposit and 12 monthly payments of 19/6. | AMERICAN TYPE Bsa yp ato BEAM FOCUSING = 


COLLARO 3 speed Auto Chan re in| rated 
handsome olla TO RCH 2: Adjustable focus fe"focussing. 2 U2 


t 10. ‘Tobe he | 
£8 cash deposit and 12 monthly y payments of 36/6. Fully Guaranteed. ! /6 
The above are come examples oe wong but mhenwves, yous 


ye sour vast stocks of" of ea oe. make your eos | MAGNETIC. TAPE) “RECORDING 
Sas) we are able to supply, mot motors All equipment ie of fest vi cominenens 


or order in safety by mail. 


your enquiry or order to oa podern Semen if oe are exha' 
quickly. ts on generous 


HI-FI AMPLIFIER AL 


For A.C. 200-250 v. ly. Kit, 
incl. valves, = gramonbone ampli- 
fier giving high quality reproduction. 
Simple instructions with many , : ™ oe Ay ith additional high mame ~ 4 

enters, |e eee |S - it 1 but with additional B.S.R. F-P.10 motor 

every det: own to so | 

ores solder ; Predriled -b.. : it 92, | 12 monthly pamnents of wg e sag ook cash. 
group board wit resistors, ee idi 1 

condensers,etc. _ Bor ats) ary | cata. Deposit £5/11/6 and 12 monthly 

——- ner 

only, 3/6. one contr Ba — 
ange ronsconelg5 12/6 EKCO PENCIL . IRONS Fer thee who laws to do 
AMPLIFIER TYPE A2 for AC/DC 200-250 v. 


Employs same fundamental circuit as the Al. Gives first-class reproduc- 
duction. = comers oo ores detail. 

Complete kit 

Instruction menual only “oes ei - | CARTONS. dering” BRAND NEW IN MAK 
Tone control bw / 


Kit assembled Sco rt Advance E2 Signal Generator £28 cash or £9 deposit and 12 monthly 
RADIO TUNING UNIT TYPE RFI. ee S18). 


aylor Valve Tester 45A/S £22 cash or £7 deposit and 12 monthi 

Complete Medium Wave Radio Tuning Unit for use with Al or other yments of 28/6. y 

AC amplifier. A “* straight’ TRF circuit is employed using two high | aylor Universal Meter 85A/P £18/10/- cash or £6/10/- deposit and 
pentodes. yo pate pane is ok High sensitivity means it may | | 2 sponthty payments of 23/6. 

e used in areas of moderate s stre! ect ic cntmnates 170A £22/10/- cash or £7/10/- deposit 
Coanplete kit with instru ~ £2/12/6 | fot th maanle payments of 29/-. ais . 
Kit eseembled onl; vows 70 | The above are some specimen offers on test equipment in stock. 

t assem sees ° 


. Terms available on all ‘above. ; pilesst AMPLIO N MAINS: CONVERTORS 
ve A t 80/90 H.T. -T. 10/-. 
THE LIDO SUN LAMP 200-240, Quiput 90-10 mie HT and Lay it. Bae 
Sua Indoors throug hee a M2V Mains i ge oes m/a. “a and 2 v. 
¢ most p | HT. 3 


Sun Lamp ever offered. input. Output 60/70 v. 
1 Real high pressure quartz 


mercury generator (150 ELECTRIC TOOLS 
watts), ; | stemdy pte i. Portable Drill, for AC/DC mains - £6/10/- 
| Horizontal 17/6 


Radiant heat element. bE UY and for above 
Compact, Size when closed | | . | Buffing ed Polishing Kit for above 19/6 
ik” 3°. Weight | The ayer 5 eet described above for £2/17/- deposit and 6 monthly 
balneaes type con- — | payments of 
tainer 


Electric peed, 2 ‘ i a 
4 Ready for use on AC or DC | FF2, 11,500 REM ee 1380 
— pe M. A le. £29/10/- cash, or £9 deposit 12 
PRICE £17. at. “oO 


; | Burgo 
cash (including goggles) : ts of 11/-. 
or £6 down and 12 x t F | paymen 


r= nd payments of THIS | MONTHS. SURPLUS OFFERS 
NEW FULL VISION DRIVE / : ASSEMBLY LY | compe with 0-500 Microamp D.C: moving coll meter, Callorased 


Vertical dial with new station marki 

Aca a ei Kec rowan tack pales 

illumination plate. rive mec m ¢ ly positive non-s j 

with sylce cord. Complete with y instr Pp / A ee power oupoly for use 


Post fi ree. 


Solder Gun, 79/6 or 20/- cash and 6 monthly 


She ee. dicted ~ tapping bi 
MAIL ORDER SUPPLY Tired acatien i j 
The Radio Contre) wry sargenents, VCR 97 tube 
(Dept. WW10) ace VO LED Tes stages of LE. emolificatie 
33 Tottenham Court Road, London, W.1 
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The Collaro 3RC521 
Record Changer 


A completely automatic three-speed changer designed to 
play 334, 45 and 78 r.p.m. records—with a minimum need 
for adjustments. Fitted with a pickup arm, suitable for all 
types of Collaro Plug-in heads. Beautifully made and 
completely foolproof, 


The Collaro 3/514 Gramophone Unit 


A brilliant three-speed unit which incorporates all the 
accepted Collaro features... patented 3-speed drive... 
spring suspension . . . plug-in pickup heads. 

Both models mentioned are suitable for A.C. Supplies. 


They’re three-speed. They “Take all Records !’’ 


COLLARO 


MAKERS OF 
ELECTRIC GRAMOPHONES, 


RIPPLE WORKS 
Phone : Rippleway 3333 


FINE QUALITY GRAMOPHONE COMPONENTS, 
RECORD CHANGERS AND GRAMOPHONE UNITS, 
INDUCTION 
AND PLUG-IN HEADS. 


BY-PASS ROAD 


QUALITY 
PRODUCTS 


LIMITED 


PORTABLE 


MOTORS, PICKUPS 


BARKING - ESSEX 
Telegrams : Korilaro, Barking 


The ‘“‘RD JUNIOR DE-LUXE” 


Amplifier (KT66) 


This improved version of our already well-known and popular 
“RD Junior de Luxe '’ now employs triode connected KT66s 
in the output stage, and features higher gain and improved power 
output. 

Specification 
10 watts maximum. 
at 1,000 cps. Not exceeding .25% at 
8 watts. 
Not exceeding .75% at 10 watts. 

+ .25 DB 30-20,000 cps. 
Radio. 250 m/V. for 8 watts. 
P.U. 78. 120 m/V. for 8 watts. 
P.U. 33. 100 m/V. for 8 watts. 
+ 18 DB at 30 cps 


Output : 
Distortion : 


Frequency Response : 
Sensitivity : 


Bass Control : 
Treble Control : 


(Relative to 0 DOB at | ,000 cps.) 


20 DB main loop. ‘Incorporating output 
stage, phase splitter, driver stage, and 
output transformer 


PRICE £25.0.0 complete 


Full details available on request. 
Trade enquiries invited. 


N.F.B. : 


*NEW ! All L.P. records promptly eae by post. 
over £2 post free, under £2 ad 


Complete L.P. record es nog ~ ‘ post free. 


Orders 


ROGERS DEVELOPMENTS CO. 


*“Rodevco House,’’ 116 Blackheath Road, 
GREENWICH, 8.E.10. 
Telephone: TiDeway 1723 


Ss. yore tetas ROWN 
Savohire Weetle 


For high Fidelity of Reproduction 
an - the record 


with minimum of wear on 


FIVE TYPES TO CHOOSE FROM 


The above are designed and manufactured to suit all 
types of pick-ups. 

i, jewel tipped needle for light-weight pick-up. 

. 2, * Straight’ jewel tipped needle for erysta!l pick-up. 

. 3. “ Trailer" jewel tipped needle for medium-weight 

4. “ Knee aon ans 4 * jewel tipped needle for 


** Miniature" 


ick-up. 
older 


heavy 
. &, Minletone t solid “Sapphire” needle for light-weight pick-up. 
PRICES :—Nos. 1-4, 7/- plus Purchase Tax 3/1. Postage 6d. 
No. 5, 9/3 ,, ” » 4/1. » 6d. 
Your local dealer can supply. 
In cases of difficulty, apply direct. 
A “TIP’’ WORTH TAKING 
An interesting and instructive Brochure giving advice on the 


choice of a 8. G. Brown precision Sapphire Needle to suit, your 
pick-up will be sent on request. Write Department “ 


Telephone: Ky j 
7241. ? 


Watford, 1 
SHAKESPEARE STREET, WATFORD, HERTS. 


Worip 
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mal] Compass of 14}” x 
124° x 72", this 8enerator Provides 
8 are normally 
instruments 
Breater size and weight— 


facilities a 


Only in 


Vailable 


ing features inc] 


calih ration — 


rat 300 Me/s., 
Modulation 30% 
Sine Wave at 1,000 c/s. @ 
Negligible Stray field e 
Weight 34Ib, 


Fullest details ©ontained jp, 
leaflet S6y ‘Sent on Tequest. 


ere t 


LHF SIGNAL G EN 


ee Ne Re 
ie aaa 


i aaiie . IMITED 
wae NENTS L 
E COMPO 


x Larkswood 

- Pho V€ a 
THAMSTOW.E 17. Ph 
ST. WALTH ; 

- HALL ST, 

D, SHERNt 

BACK ROD, 
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GALPIN’S ELECTRICAL STORES 
408 High Street, Lewisham, London, S.E.13 


Telephone : Lee Green 0309 Near Lewisham Hospital 


MAINS TRANSFORMERS. (New.) Input gag volts in steps of 
10 volts. Output 350-0-350 volts, 300 m/amps., 6.3 volts 8 amps. twice, 
4 volts 4 amps., 5 volts 4 amps., 65/- each, carriage 3/6. Ditto, 450-0-450 
volts 250 m/amps., 6.3 volts 8 amps. twice 4 volts 4 amps., 5 volts 4 amps., 
65/- each, carriage 3/6. Another input as above. Output 500-0-500 voits 
250 m/amps., 6.3 volts 8 amps. twice, 6.3 voles 4 amps., 4 volts 4 amps., 
5 volts 4 amps., 70/-, carriage 3/6. Another, wound to (electronic) specifica- 
tions, 350-0-350 volts 250 m/amps., 4 volts 8 amps., 4 volts 4 amps., 6.3 volts 
8 amps., 0-2-6.3 volts 2 amps., 63/6 each, carriage paid. Another, input 
as above. Output 500-350-0-350-500 volts 250 m/amps., 6.3 volts 6 amps., 
0-2-6.3 voits 2 amps., 0-4-5 volts 4 amps. twice, 67/6 each, carriage 3/6. 
PRE-PAYMENT 1/- SLOT METERS. 200-250 volts A.C., 50 cycles, 
| phase, set at 3d. per unit, 60/- each, carriage 5/-. Ditto for D.C. mains, 
45/- each, carriage 5/- (all 20 amp. load). SWITCHBOARD METERS. 
4in. scale Moving coil (D.C.) only, 0 to 14 amps., 17/6 each, post 1/6. Ditto, 
A.C./D.C., 22/6 each, post 1/6. Another 0 to 30 amps., A.C./D.C., 25/-, 
post 1/6. MAINS TRANSFORMERS (new). input 200-250 volts in 
steps of 10 volts, output 350-0-350 volts 180 m/amps., 4 volts 4 amps., 
5 volts 3 amps., 6.3 volts 4 amps., 39/6 each, post 1/6. Another 350-0-350 
volts 180 m/amps., 6.3 voits 8 amps., 0-4-5 volts 4am s., 39/6 each, post 1/6. 
Another 500-0-500 volts 150 m/a., 4 volts 4 amps. T.. 6.3 volts 4 amps., 
C.T., 5 volts 3 amps., 42/6 ao. — sy  yronngl b Apter ¢ volts 160 
m/amps., 6.3 volts 4 amps., ps., 42/6 each, post 1/6. 
DOUBLE WOUND VOLTAGE “CHANGER TRANSFORMERS 
3,000 watts, 110 to 240 volts or vice versa, weight 100 Ib., £10/10/- each, 
carriage 10/-- BOOSTER TRANSFORMER. Auto-wound tapped 
0-6-10-19-175-200-225-250 volts 1,500 watts, £5/5/- each, carriage 5/- 
EX.W.D. SURPLUS METERS. 2in. scale 0 to 20 volts, 6/6 each, 
post 6d.; 0 to 40 volts, 7/6 each, post 6d. (both moving coil). Thermo 
coupled, 0 to 350 m/amp., 7/6 each, post 6d. SWITCHBOARD. 4in. 
scale Amp. meters, moving coil meters, 100 to 250 amps., complete with 
shunt, 30/- each, post 1/6. EX-RADAR MAINS TRANSFORMERS. 
230 volts, input 50 cycles, | phase. Output 4,500-5,500 volts approx., 
30 m/amps., 6.3 volts 2 amps., 4 volts 1? amps., 2 voles 2 amps. ; these 
transformers are new, immersed in oil. Can be taken out of the oil and 
used as television transformers, giving an gag | y be ya ; overall 
size of transformers, separately, 54 = 4 2tin., price 
/10/- each, carriage paid. ELECT! ic “MOTORS, * path TYP 
110 volts D.C., 7/6 each, post 1/6. RELAYS, small type, 1,200 ohm coils, 
platinum points, = M. and B., 8/6 each. mana vad CONVERTORS. 
24-28 volts D.C. input. 1,200 volts 70 m/amps. D.C. Output 10/- each, 
PF. AUTO WOUND VOLTAGE CHANGER TRANSFORMERS. 
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Terms 
CASH WITH ORDER. NO C.O.D. 
EARLY CLOSING DAY THURSDAY 
ALL GOODS SENT ON 7 DAYS’ APPROVAL AGAINST CASH 


Tapped 0-1 10-200-230 volts 350 watts, 48/6 each, post 1/6. As above but 
500 watts, 62/6 each, carriage 3/6. As above 200 watts, 35/- each, post 1/6 
1,600 watts, tapped 0-1 10-150-190-230 volts, €5/S/- each, carri $i. 
DU-COIN VARIABLE TARIFF |/- — id. SLOT METERS. 3o- 
volts A.C., 50 cycles, | phase, 5 amp. toad. Tariff can be varied from 4d. to 
1/3 per unit. Data sheet supplied, 45/- each, carriage 3/6. EX-RADAR 
TYPE 101 R.F. UNITS fnew). Containing 6 valves, including grounded 
grid triode F.H.P., 24 volt universal motor, numerous resistances and 
condensers, etc., 35/- each, carriage 3/6. RECTIFIERS (new). D.C. 
output 36 volts at 50 amps., complete with mains transformer, 230 volts 
A.C. Input 50 cycles, | phase. Output to match the required vol 

for the retcifier, £15 per set, carriage 10/-- MAINS TRANSFORME 
(new). Suitable for spot welding, input 200-250 volts, in soaps of 10 volts. 
Output sutiably tapped for a combination of either 2. 10 or 12 voles 
at 50-70 amps., 87/6 each, carriage 7/6. EX-NAVAL ROTARY CON- 
VERTORS. input 110 volts D.C. Output 230 volts A.C., 50 cycles 
| phase, 800 watts, capable of 50 per cent. overload as new, crated weight 
24 cwt., price £25 each, carriage forward. Another ex-naval type | 10 volts 
D.C., input. Output 230 volts A.C., 50 cycles, | phase, 250 watts, capable of 
50% overload, weight 100 Ib., price £10/10/- each, carriage forward. 
ELECTRIC LIGHT QUARTERLY TYPE CHECK METERS. All for 
200- ao voits A.C., 50 cycles, | phase, 5 amp. load, 17/6 each, post 1/6; 
10 amp., 21/- each, post 1/6; 20 amp. load, 25/- each, post 1/6. SLIDER 
VARIABLE RESISTANCES. 14 ohms, | to 4 amps., 12/6 each, post 1/-. 
Another 0.4 ohms, 25 amps., 10/- each, post 1/6. MAINS TRANS- 
FORMERS (new). 200-250 volts input, in steps of 10 volts. Output 
0, 6, 12, 24 volts 6 amps., 37/6 each, post 1/6. Another as above,but 
10-12 amps., 48/6 each, post 1/6. Another, as above, but 25-30 amps., 
70/- each, carriage 3/6. Another input as above, output 0, 18, 30, 36 volts 
6 amps., 42/6 each, post 1/6. FIRST GRADE MOVING COIL METERS 
(switchboard). 6in. scale, 0 to 10 volts, 25/- each, post 1/6 ; 0 to 75 volts, 
27/6 each, post 1/6; 0 to 200 volts, 27/6 each, post 1/6. FERRANTI 
AUTOMATIC VOLTAGE REGULATOR TRANSFORMERS. 
Input 180/265 volts 50 cycles | phase, Output 140/240 volts at 1.44 kilo- 
watts, £32. Another, as above, but 3 kilowatts, £17/10/-. Another as 
above, but 4.5 kilowatts, £45, carriage forward. 


PRE-PAYMENT !/- SLOT METERS, by well-known makers, 200/250 
vort A.C. 50 cycles | phase 20 amp. load set rating of 8d. or 9d per unit, 
bakelite case, 37/6 each (for shop clients only). 


TO RADIO 
AND T/V 
DEVELOPMENT 
ENGINEERS 
This midget pre-set variable resistor with 
new double-slider gives greater stability and 
makes accurate adjustment easier. Designed 
available 
in any value from I0 to 25,000 ohms. 


for panel or chassis mounting : 


ELECTRIC LTD 


Charfleet industrial Estate, Canvey Island, Essex. Phone: Canvey 691 


TRANSMITTING CRYSTALS 


A Colossal purchase of new Crystals from the Ministry of Supply 
enables us to make this unique offer. Your selection of six different 
frequencies from the list below for only 20/- carriage paid. (Note: 
each must be different and we reserve the right to make up with other 
frequencies should our stock be exhausted of any particular one 
ordered.) Allare made by S. T. & C. Co., and at this price you can afford 
to experiment regrinding, as has been done successfully by several 
local amateurs. Frequencies available : 


4260 
We also have a limited number of the 455 Ke/s. Crystal units available, 
10/- plus 6d. postage. 
WALTON’S WIRELESS STORES, 
48, Stafford Street, Welverhampton. 
(Note change of address) 


A MINIATURE MAGNETIC 
LIGHTWEIGHT EARPHONE 


The new Amplivox E.4 Earphone 
has been primarily developed for 
use with office dictating machines, 
industrial equipments and hearing 
aids where a highly sensitive, 
lightweight, miniature receiver 
is needed. 
Available in O.C. resistances 
2-2000 ohms; frequency 

c.p.s. ; diameter .835", 
depth .420° ; weight § oz. 


AMPLIVOX tr, 


2 Bentinck Street, London, 
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THE ‘*BERRY"’ RECORDING AMPLIFIER 


This recording amplifier has been 
developed in our laboratories and 
embraces al! necessary circuital features 
essential to high-quality recording. 
Specification : Three voltage-amplify- 
ing stages. Three-watt tetrode output 
stage. Tetrode bias/erase oscillator. 
Inputs : For moving coil/ribbon micro- 
phones and radio. 

Outputs: 10 volts R.M.S. for addi- 
tional *‘ quality ’’ amplifier and low 
impedance for monitor/playback 
speaker. 


Wrretess Wor_p 


or 


IN STOCK 


Amplifiers. All 


including precision resistors and capacitors. 
LEAK “ Point One” 
PC/PA/U Remote Control wack 
Amp 
Radio Feeder Unit 
ACOUSTICAL Q.U.A.D. 
control Unit .... 
Radio Feeder Uni 
BERRY’S 10-watt Amplifier 


Microphones : 

RESLO Ribbon, rhodium case 
VITAVOX Moving Coil 
GRAMPIAN Moving Coil.. 
TRIX Mov 


** Q-MAX”’ CHASSIS CUTTERS— 
the easiest and quickest method of 
cutting holes in sheet metal. Opera- 
tion is practically effortiess, resulting 
in a clean hole exactly the desired 
size. 

o Oe dia. see «. 


Frequency compensation and manual 
tone control are incorporated. 
AMPLIFIER only, in 

form, with circuit, etc 

(Additional charge for build- 

ing and testing £5.) 

POWER PACK for above 

amplifier in kit form, with 

circuit, etc. 

(Additional ‘ne 49/-} for build- 

ing and testing 

If you are woe Boe in Magnetic Tape 
Recording send threepence in stamps 
for List MTR. 


in, 
teneanesng 
Speakers 


10/6 each. % i2in. 

11/6 WHARFEDA\ 
Super S/CSIAL, including baffle . 
Super 8/CS/AL 


» 
ecooeocesen oooce oo 


Microgroove Equaliser .. 
Crossover Unit, 7-16 ohm 


At the moment we 
have over 1,000 
lines. Send. six- 
pence in stamps 
for General Cat- 


STOP PRESS !—Prices are 
continually mounting. As it 
is our policy not to make 
price adjustments until cur- 
rent stocks have been ex- 
hausted, it is in your interest 
25, HIGH HOLBORN, LONDON, W.C.1 to buy now. 


L: HOLBORN 6 


BRADMASTER MODEL 5 TAPE DESK 


@ Built to professional standards 
@ Two speeds—33 and 7} inches per second 
@ Fast wind and rewind—full reel rewound in 14 minutes 


ae Heavy alloy flywheel. Freedom from ‘‘ wow "’ and 
* flutter 


@ Double servo brakes on each hub 
@ Push button control 

@ Three heavy duty motors 

@ Three shielded Bradmatic heads 


@ Plug box providing shielding for head leads and 
eliminating hum and cross talk 


@ Size : |3}in. x IS}in. x 6hin. deep 
PRICE: £41 0 0. 


MAGNETIC SOUND HEADS 
Hi-fidelity magnetic sound heads: Type 5 R.P. (record/play head) £3 5S 0 each ; 
Super fidelity magnetic sound head, type 6 R.P. (record/play head) aa 
Composite screening cans (coneructe of steel and ies a: Si ae dei po a aN 4 
Oscillator coils ‘ ie eee oh ot ase a rere 8 
Tape on 7in. reels, | ,200ft. 

Emitape, type 6s £1 5 Oeach; G.E.C. Grade “‘A”’ £1 10 O each ; 
Amplifiers and Microphones supplied. 


Trade Supplied. Send for Lists to the Sole Manufacturers :— 


BRADMATIC LIMITED, station ROAD, ASTON, BIRMINGHAM, 6 


Telephone : East 0574 Bradmatic, Birmingham 


: es 5 E (erase head) £3 5 
sis - &3 15 
Durex type MC I—I11 €1 15 


Telegrams : 


Wrretess Worip 


This ExclusiveR.&SA. Feature gives 


POST PV & 
ALIGNMENT 


THE ‘large diaphragm’ type of loud-speaker is in some 

ways a mechanical paradox. Consider the facts : 

The speech-coil is usually wound on a non-metallic former 

and attached to a non-metallic diaphragm. This in turn has 

a non-metallic suspension-member, which must allow the coil 

an axial movement of }-inch or more. Yet for efficient 
working the radial clearance between the coil and the pole-pieces must be 
held to .oro inch or less, under widely varying conditions of 
temperature and humidity. 


CO-AXIAL CONSTRUCTION, as developed, patented and used 
exclusively by R. & A., solves the problem. It permits jig-assembly, 
with all component parts located on accurately machined cylindrical 
surfaces, and is the only method which ensures the positive and permanent 
alignment of pole-pieces, one to the other, and of the voice-coil between them. 


We shall be pleased to tell you more about it. 


REPRODUCERS AND AMPLIFIERS LIMITED 
WOLVERHAMPTON: ENGLAND 
Telephone : Wolverhampton 22241 (5 lines). Telegrams : Audio, Wolverhampton 


a 
“You're CERTAIN, 10 Shs | || ronarasinc ansronmen: xD REwnD 


it a We specialize in 
AMATEURS’ WINDINGS, TRANSFORMERS 
% VALVES: We have probably the largest stock of ALL TYPES, CHOKES, PICK-UP COILS, 
valves in the country. Send your enquiries. INSTRUMENT COILS, Etc. 


eee | | Highest Workmanship Good Delivery 
Avo Model 7 ‘ es * 

Avo Model 8, high 1 resistance 

Avo Model 140. 

Heavy Duty 

Avo Minor, AC/ DC model 
Electronic Test Meter 
Signa! Generator 

Valve Characteristic Meter 
Universal Bridge . 


RADIOMENDERS LTD., 
Television and Radio Apparatus. Transformer and Coilwinders. 
123-5-7 Parchmore Road, 
ita ; THORNTON HEATH, SURREY. 
$e Cossor Osciliograph Mode! 1035 €85.0.0 | | LIV 2261. Trade enquiries invited. Established 16 years. 


oocoeceooeo 


TAYLORS METERS. List on request. 
oseee PICK-UPS 


setentronss “8 || COILS © COILS © COILS 


tions and being unsold. 


LONDON. Geet eAsme | | T.R.F. @ SUPERHET @ FILTERS @ PACKS 
TELEVISION COILS @ I.F. TRANSFORMERS 


FOR DEPENDABLE COMPONENTS 
CONTACT 


EST. 
1919 


. TD. erms C.O. 
pears: AAT RS tae cee OLY MPIC rapio COMPONENTS 


Our Only Address. Gray rae” 150/152 Gross Rd., 
le Bar 583 4 and 4765 COIL WINDING SPECIALISTS & MANUFACTURERS 


London, W.C.2 TEMp' 
ELECTRICAL, TELEVISION & RADIO ENGINEERS 224, HORNSEY RD., N.7. NORTH 2914 
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MAINS TRANSFORMERS, FULLY INTERLEAVED 
SCREENED AND IMPREGNATED. ALL GUARANTEED. 
ALL PRIMARIES ARE 200/250 v. Half Shrouded. 


HSM63. _ ORs. ae 250-0-250 v. 60 m/a., 6.3 v. at “ 
sk'6 v. at 2 am ows 
H Sepa 250-0-280 


XX. 250-0-250 v. | 
HS75. 275-0-275 v. 100 m/a.. 
HS30X. 300-0-300 v. 100 m/a 
HS3X. 350-0-350 v. 100 m/a 


FSM63. (Midget). Output wtloo ise v. 60 m/a., 6.3 v. at 3 
amps., 5 v. at 2 amps. 


'S2X. 250-0-250 
FS75. at rt: ke i00 pe 
FS30X. 


All the above have 6.3-4-0 v. at 4 amps., 5-4-0 v. 2 amps. 
FS43. Output 425-0-425 v. 200 m/a., 6.3 v. ppdiok og C.T. 6.3 v. 
4 amps., C.T. 5 v. 3 amps. fully shrouded 
FS50. Output 450-0-4! 250 m/a., 6.3 v. 2 amps., C.T. 6.3 v. 
C.T.5v.3 pnb Fully shrouded 
"“Gutpue, 300-0-300 v. 80 m/a., 6.3 v. 7 amps, 8 v. a amps. 
Flying leads 
F35SX. Output 350-0-350 v. 250 m/a., 6.3 v. 6 amps., 4 v. Samps., 
4¥. 3 amps.,0-2-6.3 v.2amps. Fully shrouded 
on Output, 350-0-350 v, 160 m/a., 6.3 v. 6 amps., 6.3 v. 
3 amps., 5 v. 3 amps. 
sax. “Output, 425-0-425 v. 
6amps.,5v.3 amps. Fully shrouded 
HS6é. Output, 250-0-250 v. 100 m/a., 6.3 v, 6 am 
3 amps. for receiver R1355. Half shrouded 
HSIS0. Output, 350-0-350 v, 150 mi/a., 6.3 v. 
3amps. Half shrouded 


3 amps 
PS120. Output, 350-0-350 v. 120 m/a., 63v 2 amps, CF. 6.3 v. 
2amps.,C.T 5 v. 3 amps. By shrouded 
Fs m/a., 6.3 v. at 6 amps., 5 v. at 
" Fully shrouded 
Output 230 v. at 30 m/a., 6.3 v. at 1572 espe. 
“"S 63 ¥. 4 amps., 5 v. 3am 
v, at 150 mija., 6.3 v. “eel anes. 
3 v. at 2Zamps.,C.T.5v.at3 amps. Fully shrouded 
The ‘above have inputs of 200; /250 v. 


FILAMENT TRANSFORMERS 
Output, 4 v, 2 amps. 
Oucput, 6.3 v. 2 amps. 
X. Output, 6.3 v. 0.3 amps. 
FI2XM. Output, 12 v. at | amp. 
FI2. Output, 12.6 v. tapped 6.3 v. at 3 amps. 
F24. Output, 24 v. tapped 12 v. at 3 amps. 
Fi2 and F24 framed with Flying Leads. 


F29. Output, 0-2-4-5-6.3 v, at 4 amps. 
FU6 and F29 clamped with Flying Leads. 

“. Output, 6.3 v. at 10 amps. or 5 v. at 10 amps. or 12.6 v. at 

amps. or 10 v. at Samps 
sia. utput, four at 6.3 v. capped at 5 v. at 5S amps. per winding, 
iving by suitable series and parallel connections 24 v. at 5 amps., 

fo vat 5 amps., 18 v. at 5 amps., 15 v. at 5 amps., 12.6 v. at 
10 amps., 10 v. at 10 amps., 6.3 v. at 20 amps., 5 v. at 20 amps 
FS and F6/4 framed with Flying Leads. 

FUI2. Output 0-4-6.3 v. 3 amps 

FU24. Output 0-12-24 v. | —.: 

The above have inputs of 200; 


OUTPUT TRANSFORMERS 
MOPI. Ratios 26, 46, 56, 66, 90, 120-1 50 m/a. max. current. 
C.T. for Q.P.P. Class B, etc. Secondary 2/4 ohms. Top panel 
and clamped, each 
OPI. Midget Power Pentode, ratios 30, 60, 90-1, 40 mja., 
Secondary 2/3 ohms, each 
pee Midget Pentode, ratios 45-1, Secondary 2/3 ohms, 40 m/a. 


r doz. 
oie. 10/15 watts output. 20 ratios on Full and Half primary 
OP30. 30 watts output, 20 ratios on Full and Half ate 
Williamson's O.P. Transfc hor's 
'sA 


Choke Cé. 50 m/a., 
C7. 90 m/a., 180 ohms, clam 
C8. 360 Micro henries clampe: 
Belling Lee Co-Axial tee oS 
Belling Les Co-Axial 
Quotations heer i 9 envelope please. 
C.W.O. (add 1/3 in £ for carriage), all orders over £2 carriage paid. 
Trade and also Export enquiries invited. 


H. ASHWORTH (Dept. W.W.), 
676, Gt. Horton Road, Bradford, Yorks. 


WILLIAMSON 


Amplifiers 


THE WILLIAMSON CIRCUIT AS PUBLISHED 
IN THE WIRELESS WORLD, AUGUST, 1949, 
IS THE ACCEPTED STANDARD FOR HI- 
FIDELITY REPRODUCTION. 
Our version of the amplifier uses :— 
* Impregnated grid coupling condensers. 
s a condensers on the H.T. supply 
ne. 


% Matched or close tolerance resistors 
where balance is important. 

*% Partridge Mains and Output Trans- 
formers. 

% Model D.P.S. has separate H.T. supply 
incorporated on the same chassis for 
use with multi-stage pre-amplifiers. 

Type KT66 amplifier to specification, 

£28/2/6 incl. valves. 
KT66 D.P.S., illustrated. £32/10/0 
inc. valves. 

Type EL37D.P.S. 9 watts output, £22/10/0. 


For use with above equipment :— 

Wide range four-stage tone control and equal- 
iser for L.P. and Standard records, with micro- 
phone and radio input. Complete with en- 
graved perspex panel, £8/8/0. 

With Low-pass filter, £11/11/0. 


GOODSELL LTD. 
40, GARDNER STREET, BRIGHTON, 1 
Telephone : BRIGHTON 26735 
Demonstration Room and Sales Office : 
B. K. PARTNERS LTD., 
229-231, REGENT STREET, W.1! 
Sole Distributors for United Kingdom. 
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Fielden. SERVOGRAPH 


LIGHT CURRENT 
RECORDER 


+ 1% accuracy in any position 


Pen transit time only 3 seconds 
Smallest increments recorded. 


The Fielden Servograph is a reasonably priced recording meter 
of advanced and unique but simple design for industrial and 
laboratory service. Recording accuracy within plus or minus 
1% results from freeing the instrument movement of all recording 
load. Models for industrial and laboratory use are available to 
: give full scale deflection in ranges of 0 - 50 microamperes and 
Exceptional pen torque, 0-15 millivolts upwards. 
4 inch/Ib. average 


INSTRUMENTATION 


FIELDEN (ELECTRONICS) LTD., “H” Block, Paston Rd., Wythenshawe, Manchester 
FIELDEN ELECTRONICS (Australia) PTY. LTD., 409 Collins Street, Melbourne, Australia 


4g? / ‘ Our Type 341s the ideal Quality 
Ss / “ . 4 Tuner for your high - quality 
e ” amplifier . is - 
A ' 


THE SUPER 5 LOUDSPEAKER 


(0m., 900-2,000m. 
lates! «t Mullard valves BOH42, 


A highly efficient : a.) al 6.8 
Treble Speaker . . os ‘ ‘ey | TAX PAID 
‘Aa.ufacturers of Ventex Cabinets. 

— meee bebe oot cone G C. T. CHAPMAN (Reprod ) L PLAmmen 
‘or Wi iffusion and high- i 

flux heen “for wie r . 4 j RILEY WORKS, RILEY STREET, CHELSEA, S.W.10 


response. Effective cone apt Daily Demonstrations at Webb’s Radio 
diameter 34”. = 


Flux density 13,000 lines. 
Aluminium speech coil 10 ohms or 3 ohms. 


Die-cast Chassis. Cloth suspension. _ Ze ; RELAYS 


Effective range 3,000 to 20,000 c/s. AND 


Price £4~12-6 | gy kev swircnes 


Smail open Baffle, Veneered Wainut, Oak or 
Mahogany, available at . . . 50/-. LARGEST EX-GOVT. STOCK 
Crossover unit, 3,000 c/s., fitted tags ... 45)-. IN GT. BRITAIN 


Types 600-3000 Relays —Siemens High Speed 


WI i Also A.C. 400 volts 50 cycles 
Uniselector Switches, Telephone Switch-boards, Telephone Components 
ar a ‘fj Plugs, Jacks, Handsets — Government Contractors. 
= JACK DAVIS (RELAYS) LTD. wert. w) 


wonenges Were, Sanerene soa 36 PERCY STREET, LONDON, W. | 


Telephone: IDLE 461 Phones : MUSeum 7960 LANgham 462! 
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ISOLATE that 


Grou" EQUIFLEX 


ded AlL-METAL SPREE MOUNTING 


@ EQUAL FLEXIBILITY 
IN ALL DIRECTIONS 


@ CAN BE LOADED IN ANY DIRECTION 

@ UNAFFECTED BY CLIMATIC CONDITIONS 

@ VARIOUS TYPES FROM 1-35 ibs PER UNIT 

@ VIBRATION IS BOTH DANGEROUS AND COSTLY 


Write for Catalogue and Price List to 


A.WELLS & CO.LTD. 


M.0.S. TYPE APPROVED. PATENT N° S71026 


STIRLING R° WALTHAMSTOW, LONDON €E.17. FOREIGN PATENTS GRANTED 


Seles and Service Centre 
Bristol, Leeds, 


a. a 


It is a fascinating pastime making your own 
personal recordings—and so simple that every- 
one can do it. The amazing Soundmirror 
Magnetic Tape Recorder wil] record with perfect fidelity music, from a song to a full 
orchestral score; speech and the fun and frolic of family parties, as well as important 
and family events such as weddings. Think of the pleasure these recorded items 
can give you when you play them back to entertain the family and your friends. 


Models from £69.10 .Q exclusive of microphone 


Call on your local radio dealer and bear 
own voice recorded, or write for Broce 
which gives full details, to the manufacturers. 


| Now available in England-——the book 
|«Magnetic Recording’’ by Dr. S. J. Begum. 
la comprehensive treatise. Price 25s. post 9d. extra. 


THERMIONIC PRODUCTS LTD. 
Head Office : Hythe, Southampton. Phone: Hythe 3265 
London Showrooms : Morris eens, Jermyn St., Haymarket, S.W.1. Phome : Whitehall 6422 
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APDC 


Jpeuket 


A BRITISH INVENTION 


ECT*NATURa 


REPRODUCTION 


Manufactured by:— 


AUDIO-ACOUSTIC DIFFUSEURS LID. 


BROOK HOUSE, PARK LANE, LONDON, W.!/ 


Factory: Tarrant Street, Arundel. 


The A.D.C. Speaker Design. 

1, Magnetic assembly. Metal plates of ample dimensions. High value 
B. H, Ticonal magnet is employed. 2 Voice coil. Spaced windings 
and designed to prevent distortion through inhomogeneity of the finx 
density. 3. The Cone assembly is suspended so as to have movement 
parallel to the axis of motion. The design also fulfils the requirements 
of insulating acoustically the front and rear of the —- 4. The 
Voice Coil is of a special design being of high efficiency, both windings 
operate in an undistorted field. 5, The suspension is ab that the 
terminating periphery of the actual Cone is not a free edge. 6, The Cone 
and supporting member do not constitute a change of medium at their 
junctions. 7, The parallel motion (3) does not give rise to distortion of 
the supporting surround. 8, The suspension system will offer constant 
friction resistance to motion. 

Technical Details. 
-—Nil smooth sinusoidal base wave form. No 
phase change or voltage generated in voice coll. 
voice coil circuit, critical non oscillatory. Gene 
at all frequencies. Cone 
g—Both sides radiating 20 

Electrical, non-mechanical. Transient 
of basic resonance and reverse modulation er 
scale. igh Frequency—Low ambient pas level, wide 7 of 

axis at 10,000 cycles. The tone is wide ange eo 
and hardness, therefore the colour-tone of any musical instrument is 

not altered by the addition of colour-tone from the Speaker. 

Write for illustrated Brochure. 


Resonant F. 


Resistance 
Linear at all frequencies. 


Ava y oy - are free 


Have you difficulty in 

obtaining the 
TRANSMITTING AND 

COMMUNICATION EQUIPMENT 


especially suited to your requirements ? 


WE WILL DESIGN AND 

BUILD TO MEET YOUR NEEDS ! 

ARCTIC—TEMPERATE-—TROPICAL 
Recent contracts include: 


POLICE, TRANSPORT, RAILWAY 
AUTHORITIES, OIL & MINING COMPANIES 


TELE-RADIO 
DEVELOPMENT LTD. 


177, EDGWARE ROAD, LONDON, W.2 
Telephones: PADD. 5606 PADD. 6116 


CONDENSERS 
CRYSTALS 
HEADPHONES 
METERS 

PLUG & SOCKETS 
RESISTORS 
VOLUMECONTROLS 


We hold large and comprehensive stocks of new components 
and units, both Government and Manufacturers’ Surplus 


No. 19 Set, Equipment Available. 
Wholesale and Export Only. 


ANDERS RADIO LTD 


167, HAMPSTEAD ROAD, LONDON, N.W.i 
EUS.: 1639 EST. 1928 


Silver Mica - Tubular » Mansbridge 
American * British 

High and Low Impedance 
Thermo «Moving Coil Moving Iron 
All Types 

Carbon and wire wound 

Carbon and wire wound 


LYONS RADIO Ltd.-—— 


COSSOR DOUBLE BEAM OSCILLOSCOPE. We have a limited 
stock of these well-known Oscillographs, type 339A, which we have 
reconditioned throughout as new and fitted with new C.R. tubes. 
In perfect working order. PRICE £45, Carriage 22/6. (10/- returnable 
on crate). 

R.F. UNITS TYPE 25. These, now very familiar, converter units 
complete with all valves. Slightly store soiled but otherwise in good 
condition. PRICE 19/6, Post 1/9. 

0/50 MICRO-AMMETERS. tery coil, bakelite cased 2}in. dia. 
panel mounting type, scale marked 0/100. Dia. over fixing flange 3jin. 
PRICE 58/-, Post |/-. 

WAVEMETER TYPE W1239. Frequency coverage 39 to 51 Me/s. 
R rr type employing one each of the following valve types ; VR92, 
635, Vil103 and 6X5. The tuning contro! is fitted with a Muirhead slow- 
motion drive, all components and construction are of the finest quality 
and the meter is housed in a well-made, copper lined, wooden instru- 
ment case measuring 154 x 104 x Yin. A top grade job that would make 
a useful addition to any laboratory or Test room etc. ition as new 
and unused supplied in maker'stransitcase. PRICE 79/6, Carriage 5/-. 


3, GOLDHAWK RD. (Dept. M.W.), SHEPHERDS BUSH, LONDON, W.12 
Telephone ; SHEpherds Bush 1729 
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SAVES P.T. on T.V. 


Don’t let the increased Purchase 
Tax put you off television — for 
even the smallest screens give 

a BIG PICTURE in daylight when 
you use a Magnavista. 


That’s why wise buyers see the 
Magnavista first—then save 
money on their sets ! 


Remember, it’s optically correct, 
and the inside filter allows daylight 
viewing with a normal Settlianes 
setting —and saves overworking 
the tube. 


PRICES 
There is a Magnavista for every 
set—over 18 different models 
from £5.5.0 upwards. 


a product of 
METROPEX LTD 


42a DENMARK HILL, LONDON, 8.E.5. 


Wreess Worup 


~ Estd. L-R-S 1925 


We hace tried them ali 
and after careful 


tests can honestly 
say that the 


REMINGTON 


‘shew 


ELECTRIC SHAVER available to-day but . .. 
PLEASE DON’T TAKE OUR WORD FOR IT 
You can easily prove our statement by accepting our offer of 


TEN DAYS’ FREE TRIAL 


on receipt of deposit, returnable in full if you are 
not completely satisfied. Once you have tried this 
remarkable new Shaver, we are convinced that you 
will never revert to your present method of shaving. 


AC/DC Model (200-250 v.) Cash £8 19s. 5d. 
or 50/- deposit with order and 7 monthly instal- 
ments of 20/- 


(Other voltages available). 


Every Contour 6 Shaver is despatched per registered 
post in a superb silk-lined presentation case. 


Write for detailed Brochure which will be sent by return of post. 


ARMSTRONG ALL-WAVE CHASSIS 


MODEL UNI 83/3. (AC/DC.) Cash €22/5/6 or £8 with 
order and 8 monthly instalments of 40/- (Delivery ex stock). 
MODEL RF 103/3. Cash £30/1/- or £10/10/- with order 
and 7 monthly instalments of 60/- (Delivery approx. 14 days). 
All the above Chassis are supplied with Good 10in. 
speaker with transformer. 

Passenger Train 10/- extra (payable with deposit). 


CONNOISSEUR 2-SPEED GRAMOPHONE 
MOTORS (Superb quality) 


334 and 78 r.p.m. Full 12in. turntable. Synchronous type 

motor, dynamically balanced—virtually vibrationiess. Cash 
Price £20/19/3 or £6/10/- with order and 8 monthly instalments 
of 40/-. Delivery from stock. 


W.B. CONCENTRIC DUPLEX LOUDSPEAKERS 


Each unit constitutes two separate loudspeakers, concentrically 
mounted and having its own speech-coil, gap and diaphragm. 
Should not be confused with the rae saeah xg type 


18in. Model Cash price £7/7/- or 40/- with order and 6 monthly 
instalments of 20/-. 


12in. Model. Cash price £18/18/- £5 with order and 8 monthly 
instalments of 40/-. 


Complete with Cross-over network and Transformer. Delivery 
ex. stock, 


TheL.R. SUPPLY COMPANY Ltd. 


(LONDON RADIO SUPPLY CO.) 


BALCOMBE - - SUSSEX 


Telephone : Balcombe 254 
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F. Bridges 


Balanced measurements up to {00 M/cs 
Unbalanced measurement up to 250 M/cs 


URING the last few years a number of techniques 
have been developed for making V.H.F. impedance 
measurements with an accuracy of 1% or 2%, so that a 
V.H.F. Bridge is no longer a novelty. It is still, however, 
comforting to have a bridge with which parasitic capacities 
do not cause serious errors in measurement. Wayne Kerr 
‘bridges avoid the difficulties arising from parasitic capacities 
by the use of transformer ratio arms, which give extremely 
low impedances between the bridge terminals and from 
the bridge terminals to ground. These V.H.F. bridges are 
as stable and as simple to use as an audio frequency bridge. 


[J 

TATA 

fog i\ 

Wayne 4) 
“SY Kerr 


POLYTHENE 
H. F. EQUIPMENT 


(AMBYTHENE BRAND) 
COIL FORMERS 
CHOKES 
STAND-OFFS 
FEED-THROUGHS 


Send for Particulars and Samples 


AMPLEX APPLIANCES (KENT) LTD. 


19, DARTMOUTH ROAD, HAYES, BROMLEY, KENT 
(RAVensbourne 553!) 


Metal Rectifier, H.T., L.T. and meter types. 
Systoflex and P.V.C. Sleeving. 

6 v. 90 ampere (U.S.A.) Car Batteries. 
Transmitting and special purpose valves and C.R.T.’s. 
8's, 16's, or 32 M.F.D.’s at 500 v. Electrolytic capacitors. 

Mica and silver Mica PF Condensers. 

Valve Holders : Octal, Loctal, B7G, B8A, B9G, Spin 
UX, etc., single, twin and 12 core screened flexibles. 
Resistors : 4, 4, |, 2 and 5 watt Carbon. 
Variable air-spaced trimmer Condensers. 

12-100 watt W/W Porcelain Resistors. 

Mansbridge paper Condensers. 
Yaxley switches, Micro-switches, Toggle switches. 
Magnetic throat microphone capsules. 
Belling-Lee 7pin octal plugs and sockets. 


DEALERS ¢ SERVICE ENGINEERS 


HOME AND OVERSEAS TRADE 
Large stock of servicing accessories for Radio and 


Etc., Etc., Etc. 
May we have your enquiries. Delivery ex-Stock. 


We carry a very large stock of good clean and un-used 
material, and can quote keen and competitive prices 
to manufacturers, wholesale and export buyers, 


15 LITTLE NEWPORT ST., LONDON, W.C.2 
GERrard 6794/1453 


Television Receivers. 


COILS — POTENTIOMETERS — RESISTORS — LOUDSPEAKERS 
CONDENSERS — MAINS TRANSFORMERS — CHOKES 
Many other useful, low-priced items. 

Send tor our monthly bulletin, which always announces special 
bargain lines. 


Trade only supplied. 


\ | i} V.E.S. WHOLESALE SERVICES LTD., 


it, GUNNERSBURY LANE, W. ACTON, W.3. 
Telephone: ACOrn 5027. 


Ds - 
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In these days of steadily rising raw 
material prices precious Silver has 
become even more. precious For 
Silver, however, there is no substitute 
Electrodes of our Capacitors ars 
made from pure Silver Contact 
Foils and Wire Ends are Silver plated 


The eciahste for Silver Mica Capacitors 


STABILITY RADIO COMPONENTS LTD. 


COMMERCE ESTATE, WOODFORD AVENUE, LONDON, E.18. 


BUCKHURST 6501/2 
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THE LATEST MAGNETIC 


FOR STANDARD AND LONG PLAYING RECORDS. 


@ OTHER GOLDRING PRODUCTS 
THE THREE-WAY PICK-UP. No. 
standard and long playing records. 
“THE HEADMASTER” interchangeable head 
pick-up, for every type of record. 


THE BANTAM PICK-UP. The most popular 
replacement pick-up. 


150. For 


rT SUPERFIDELITY 
VARIABLE RELUCTANCE 


“DUO STYLUS" CARTRIDGE 
No. 200 


For standard and long playing —_ 
The 2-speed record matching un 


THE SUPER AUTO PICK-UP. 
records, with built in Auto Stop. 


For standard 


Replacement Cartridges and Pick-Up Heads. 
Sapphire Jewel Point Needles © Gramophone Needles 
Radiogram and Gramophone Accessories. 


ERWIN SCHARF 


49-51a, DE BEAUVOIR ROAD, 
LONDON, N.1. 
TELEPHONE CLISSOLD 3434/6 


“Q" COILPACK 


Yourcoilandswitch- 
ing problems are 
solved in a matter of 
minutes with the 


pre-aligned OSMOR 
**Q°’ Coilpack. No 
complicated wiring 
circuits — just five 
simple connections 
and you're all set for 
better ‘* whistle- 
free ’’ listening. All 
types available for 
mains and battery 
sets, complete with 
full instructions and 
circuit diagrams. 


Send 5d. (stamps) 
for complete 
receiver circuits, 
also lists of Coils, 
Coilpacks and all 
Radio Components. 


of the Type 25 fe of the 
T.8.1196, also Type 18 and 
wartime utility recewers, ec 


OSMOR RADIO PRODUCTS LTD. (Dept. W.23) 
BRIDGE VIEW WORKS, BOROUGH wee CROYDON SURREY 


EVISION 


INTERFERENCE 


For the alleviation and care of th» 
ete with T trom 
motor cars, lorries, vans, ete. 


A.F.BULGIN & 


CO.LTO 
TKN 


| “ADCOLA” 
Reg. Trade Mark 


SOLDERING INSTRUMENTS 


Beg Design, #0202 
Designed for Wireless Assembly and Maintenance. 
SUPPLIED FOR ALL VOLT RANGES FROM 6/7v to 230/50v. 
The three Adcola Models cover the requirements of the 
Television ecommunication and Radar Engineers 
and assure thorough — 
fein: dia. Bit. Standard jel— 22/6 
tin. dia. Bit. Standard Model— 25/- 
vxin. dia. Detachable Bit 30/- 
Patented in England and Abroad. 
Sole Manufacturers : 


ADCOLA PRODUCTS LIMITED 
orks: CRANMER COURT, CLAPHAM HIGH 
* STREET, LONDON, S Wak. Tal MACoviey 4072 
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Recognised as the Most Reliable Valveholders 


B!I2A— Duodecal 
FOR CATHODE RAY TUBES 


Ref. No. B.12,/ U—moulded in Phenol-Formaldehyde with Polythene Cover 
» » BINUVA— ,, a he ‘ “ without cover 


Wholesale Enquiries:—CYRIL FRENCH LTD., HIGH STREET, HAMPTON WICK, MIDDLESEX: KIN. 2240 
Manufacturers* Enquiries: —THE McMURDO INSTRUMENT CO. LTD., VICTORIA WORKS. ASHTEAD, SURREY 
ASHTEAD 340! 


TELEVISION 
H.T. & E.H.T. SUPPLIES 


Considerably reduced in size ‘or any given output, “ West- 
alite”’ rectifiers have proved themselves the most efficient 
for supplying H.T. and E.H.T. to radio and television receivers, 
and are extensively used in many well-known sets. 

The miniature 36EHT tubular type rectifiers tor €.H.T. 
supplies to the cathode ray tube are so light and small they 
can be soldered direct into the wiring of a receiver, anchored 
solety by their tag connectors. 


if you require full information concerning 


ESTALITE 
METAL RECTIFIERS 


send 6d. in stamps ‘or a copy of * THE ALL METAL WAY” 
to Dept. W.W.10. 


WESTINGHOUSE BRAKE & SIGNAL CO. LTD., 82, YORK WAY, KING’S CROSS, LONDON, N.! 
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BIRMINGHAM SOUND REPRODUCERS LIMITED 
CLAREMONT WORKS. OLD HILL, STAFFS. TEL: CRADLEY HEATH 6212/3 
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INDIRECTLY-HEATED VALVES 
FOR BROADCAST RECEIVERS 


Ocroser, 1951 


TRIODE-HEXODE FREQUENCY 
CHANGERS 


Type ECH 42 for A.C. Mains and Car 
Radio Sets 


Type UCH42 for D.C./A.C. Mains Sets 
ECH42 UCH42 


The Frequency Changer Stage 


In most modern radio receivers the first valve is the 
frequency changer. The valve in this position must not 
only be able to convert the incoming radio-frequency 
signal into a signal at a fixed intermediate frequency 
without introducing any undesirable effects due to the 
oscillator, but it must also possess all the qualities of a 
good R.F. amplifier. 


This implies a high amplification, low noise and cross- 
modulation, and ability to handle signals of a wide range 
of amplitude. - 


The Mullard ECH42 and UCH42 triode-hexodes on the 
B8A base combine all these properties with a reasonably 
simple construction. They have a high conversion 
conductance which does not change greatly with altera- 
tion of supply voltages; and their anode impedance is 
high compared with that of the associated circuits. 


The oscillator sections of the ECH42 and UCH42 have a 
static mutual conductance of 2.8 mA/V, which is ample 
to ensure that they oscillate easily on all wavebands. 


It is important that the oscillator grid current should be 
maintained as close to the target value as possible. In a 
frequency changer, a low value of oscillator current 
results in increased noise and loss of gain, while excessive 
oscillator current may cause spurious responses due to 
harmonics, and may also produce squegging at the high 
frequency end of the short-wave bands. 


The ECH42 and UCH42 can be used without difficulty at 
frequencies up to 30 Me/s in receivers having an I.F. of 
about 465 Ke/s and upward. Their performance will be 
very good at these frequencies if the coupling between 
the oscillator circuit and the input circuit is neutralised. 
This can be easily arranged by suitable layout of the 
circuit. 


These valves will also operate at higher frequencies, up 
to 100 Mc/s provided a higher intermediate frequency 
(usually 10 Me/s) is used. 


Heater 


Vn 

In 
Characteristics 
Hexode Section 


Triode Section 
Var 
Ver 
lac 
Em 
rv 


Limiting Values 
Hexode Section 


V(b) max, 
V, max. 
Pa max. 
Ve2+¢4 (b) Max. 
Ve24+54 Max. 
(l,—3mA) 
V,2 i g4 Max. 
(l, <ImA) 
Pg2+¢4 Max. 
}, max. 
Vin Max. 
Triode Section 
Vat (b) Max. 
Var Max. 
Pat Max. 
\, max. 
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THE COMPLETE SERIES 


| FREQUENCY 
_|___ CHANGER 


6.3 V Heater | ECH42 


R.F. OR 1.F. 
AMPLIFIER 


EF4I 


DET. A.F. AMPLIFR. 
| BAY.C. DIODE || _ PENTODES 


OUTPUT RECTIFIERS 


EZ40; EZ4I 


EBC4i EL4!; EL42 


& 
| 
| 


O.1AHeater| _UCH42 UF4! 


| 


UBC4I UL4I 
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Domestic Radio on Show 


HE British radio industry is nothing if not re- 

silient. Early in the year it suffered the shock 

of doubled purchase tax on domestic sound 
and vision receivers and valves. Besides, it has 
been labouring for some time under a feeling of un- 
certainty as to its commitments for the national 
defence programme. Then there have been threat- 
ened or actual shortages of essential materials. 
Taking all these things into account, it might well 
have been expected that manufacturing programmes, 
as made evident at the recent Radio Exhibition in 
London, would have shown distinct signs of austerity 
and a marked tendency towards the cautious status 

uo. 

: As is shown in our review of the exhibition, 
printed elsewhere in this issue, the contrary is the 
case, and a distinctly healthy state of affairs is re- 
vealed, at any rate in regard to television. In this 
branch of the art and in domestic sound receivers 
the exhibition may fairly be said to have been repre- 
sentative, though no other branches are fully 
covered. 

In television the absence of austerity was particu- 
larly noticeable, and a rather unexpected trend to- 
wards bigger pictures was clearly evident. Last year 
we recorded the tendency towards standardizing the 
12-in tube for direct-viewing sets: that practice is 
now well established, but, surprisingly, we have 
many sets with still larger tubes of 15in and 16in, 
while the 9-in type has almost disa . There 
was even a 2l-in model, though this is by way of 
being a novelty at present. 

So far, the question of metal versus glass for 
cathode-ray tube cones has not developed into an 
open battle, and, broadly speaking, the use of metal 
has been restricted to the larger tubes. No doubt 
the scarcity of the particular type of steel alloy used 
for this purpose has imposed rather artificial and 
perhaps temporary restrictions. 

Although dogmatism would be unjustified, it is 
fair enough to say that the amount of effort put into 
the development of larger and still larger tubes sug- 
gests great confidence in direct viewing as opposed 
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to projection systems, for which there seems to be, 
among the majority of designers, rather less enthu- 
siasm than last year. 

In sound receivers there is a much greater ten- 
dency towards standardization in technical features, 
and much less to record in the way of trend of 
design. The comparatively few novelties introduced 
are in the nature of the single swallow that prover- 
bially does not make a summer. Perhaps, however, 
the “valveless” crystal-triode set shown as a non- 
commercial novelty this year may point the way to 
future trends. Though crystal-triodes are not 
ordinary articles of commerce, it is a fact thee 
crystal diodes and contact rectifiers generally are 
coming into wider use in conjunction with ther- 
mionic valves, both in sound and television receivers. 

Unkind things are often said about the mechani- 
cal design of radio equipment, but these reproaches 
are becoming rather out-dated. The principal 
advance noted this year in the way of mechanical 
design is the provision of better accessibility, par- 
ticularly for maintenance, and this subject is treated 
at length on another page. 

It is pleasing to record a tendency to group valves 
for domestic receivers into ing approaching 
“ preferred” ranges. These, while meeting the needs 
of most designers (and simplifying their tasks) help 
to restrict the number of different in use. 

Although, as we have already said, the exhibition 
was fully representative only in the field of domestic 
equipment, there was at least enough in some other 
spheres to attract the visitor with other interests. In 
this connection we must = — the highly suc- 
ce: nvention on Audio i ing, organized 
by the British Institution of Radio Engineers. The 
convention was held in the exhibition building, and 
proved to be a valued extra attraction to many visi- 
tors with specialized interests. A selection of some 
of the topics discussed is dealt with elsewhere in this 
issue, Wireless World believes that the holding of 
conventions, meetings, lectures and demonstrations 
in conjunction with the annual exhibition would do 
much to enhance its prestige and value. 


Radio Exhibition Review 


Trends in Domestic Receiver Design—and Some Highlights 


In the following pages the technical 


Staff of 


Wireless World report on tendencies in design as 
exemplified at the 18th National Radio Exhibition 


TELEVISION 


N obvious trend in television receivers, which 

even the least observant visitors to the Exhibi- 

tion cannot have failed to notice, is towards 
larger pictures. Last year 12-in tubes were in the 
majority, but with the 9-in still very well represented. 
This year 15-in and 16-in tubes are roughly as com- 
mon as the 12-in and the 9-in is plainly disappearing; 
there was even one set with a 2l-in tube! This 
trend is perhaps most plainly shown by the fact that 
a 15-in tube no longer looks large, while a 9-in de- 
finitely seems very small. 

In the cabinet work the favourite material is wood, 
for both table and console models. Plastic cases are 
still used by some firms and Sobell have even a con- 
sole model of this type, but they are comparatively 
rare. The “safety glass” is commonly a plastic, 
moulded to the tube contour and very frequently it 
is tinted. Such tinted screens permit better contrast 
to be secured for daylight viewing, provided always 
that the picture itself is bright enough to stand the 
transmission loss of the screen. At least three dif- 
ferent densities of screen are used. Of some 29 firms 
exhibiting direct-viewing receivers, some 13 had 
models with tinted screens and the rest had clear 
screens. There is, therefore, no general trend one 
way or the other and the choice is a matter of per- 
sonal preference; some makers have models of both 
types. 

The picture shape is still usually rectangular, but a 
few models are designed with the so-called “ double- 
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D” picture. In this the sides of the picture are 
curved and the top and bottom straight; the picture 
width is made equal to the diameter of the tube. An 
effectively bigger picture is thus secured, but the 
corners are lost. As there is commonly little of in- 
terest in the corners, this loss is not very important. 

The transformerless technique which has been de- 
veloped in the last few years is obviously here to stay. 
A very common practice is to use an auto-transformer 
which is tapped for the mains-voltage adjustment and 
which enables a supply of 250V to be obtained from 
all mains. The h.t. supply is taken directly from this 
through a half-wave rectifier and the valve heaters 
are series-connected in groups and fed from a tap- 
ping. The ratios involved in the auto-transformer 
thus do not depart very widely from unity and so 
the component is much smaller, lighter and cheaper 
than a double-wound transformer. Its stray field is 
also much smaller. The disadvantage that there is 
no isolation from the mains is not an important one 
in commercial practice, because the cabinet provides 
the necessary insulation. 

Some sets do not have the auto-transformer and 
these are suitable for d.c. operation as well as a.c. 
Since no step-up of voltage can be obtained on d.c. 
supplies, they must obviously be designed for the 
lowest voltage supplies and a dropping resistor used 
for higher voltages. This increases the heat dissipa- 
tion and makes the design more difficult. 

The e.h.t. supply for the tube is nearly always de- 
rived from the line fly-back' and the voltage used is 


“a Flyback E.H. .. 
and September 1950 


> by W. T. Cocking, Wireless World, August 
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considerably greater than a few years ago. The use 
of 7-10kV is now common in 9-in and 12-in models 
and up to 14kV in the 16-in. This has resulted in a 
marked increase of picture brightness; in fact, in 
many cases the picture can be made too bright. Above 
a certain level flicker becomes evident and this point 
can be reached in many of the new sets—even in the 
16-in tube ones- In order to improve the regulation 
of the fly-back e.h.t. supplies, some makers fit a 
Metrosil resistor across their output. This has a re- 
sistance which depends markedly on the applied volt- 
age and so a rise of voltage results in a lowering of 
resistance and an increase in the current drawn from 
the supply, with the result that the rise of voltage is 
less than it would be without the stabilizer. One ex- 
ample of this method is the Ekco T164—a table model 
with a 16-in tube. 

Economy scanning circuits are widely used. Their 
use is essential with some of the new “short” tubes, 
which are better named “wide-angle” types. In 
these the pentode used for the line scan is arranged 
to be operative for about two-thirds of the scan only 
and the initial third is provided by a diode controlling 
the release of the energy stored in the deflector coil 
at the end of the fly-back. This energy is utilized to 
charge a capacitor which is connected in series with 
the h.t. supply—the system being commonly known 
as h.t. boost. ~ Without it, the transformerless set 
would be almos: impossible. The system depends on 
the use of low-loss materials for the scanning com- 
ponents and for this reason Ferroxcube has largely 
displaced laminations for the line-scan transformer. 

One of the greatest practical difficulties with such 
circuits is in securing a linear scan and there are two 
different methods in use. The first is usually attri- 
buted to Schade* and in one form is exemplified by 
the circuit of Fig. 1 which is the scanning circuit of 
the Bush TUG26—a 16-in model. In this, V, is the 
line-scan output pentode which feeds the e.h.t. recti- 
fier V, through the usual auto-transformer. The 
economy diode is V, and; since its cathode is con- 
nected to a point of high peak pulse voltage, the 
heater-cathode potential is kept low by feeding its 


by Otto H. Schade, RCA. 


“ Magnetic Deflection Circuits,” 
Review, September 1947. 
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_ heater through a bifilar winding on the auto-trans- 


former. Picture width is controlled by varying the 
tapping point of the deflector coils on the auto-trans- 
former by the switch S and the choke L, enables the 
effective inductance loading to be kept roughly con- 
stant. The main linearity circuit is LC; the pen- 
tode current flows through a part of it and develops 
a voltage to control the diode. For a more detailed 
description of the characteristics of circuits of this 

the reader is referred to recent article in Wireless 
World.’ 

An alternative method of linearity control is to in- 
sert a saturated reactor in series with the deflector 
coil. The scheme used by Ekco is shown in Fig. 2. 
Here L, is the saturated reactor. In this case the coil 
is wound on an open Ferroxcube core which is satur- 
ated to the requisite degree by a permanent magnet. 
An adjustment is provided as a linearity control. The 
back-e.m.f. developed across it falls as the current 
increases and so acts to control the current in the 


3 “ Efficiency Line- Scan “Circuits,” | by WwW. T. 
World, August, September and October 1951. 


Fig. 2. Line-scan cir- 
cuit (Ekco) with 
saturated choke in 
the linearity circuit. 
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Line-scan cit~ 
cuit used 
TUG26, 


in Bush 
Ekco TI64 receiver with 16-in tube. 


Fig. 3. Single-valve time base of Scophony- 
Baird receiver. 
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diode, tending to cut it off towards the end of the 
scan. Instead of the permanent magnet, a closed core 
is sometimes used with an extra winding through 
which a controllable direct current is passed to adjust 
the degree of saturation. The shunt inductance L., 
in Fig. 2, is adjustable as a control of picture width. 

While most sets probably still use an output pen- 
tode driven by a separate saw-tooth voltage generator 
for the line-scan, there is an increase in the number 
in which a self-oscillating current generator is em- 
ployed. There are several forms of this. Scophony- 
Baird use the arrangement of Fig. 3, in which the 
transformer is coupled back to the control grid. This 
electrode also acts as an “economy” diode, but it does 
not permit h.t. boost to be obtained. 

In the case of the G.E.C. BT5145, however, the 
self-oscillating action is obtained between the control 
and screen grids (Fig. 4) and the anode circuit is 
similar to that of a driven output stage. A diode V, 
is used and gives h.t. boost. 

With the larger tubes now used the line structure 


Fig. 4. Self-oscillating time 
base of G.E.C. BTS145. 
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of the picture naturally becomes more prominent 
unless the viewing distance is proportionally increased. 
To counter this the Ekco TC165 is fitted with spot 
wobble.' A small extra pair of deflector coils is fitted 
between the focus magnet and the normal deflector 
coils and is fed from a 11.5-Mc/s oscillator to provide 
a small vertical deflection at high frequency. There 
is an amplitude adjustment at the rear and a switch 
is provided to cut out spot wobble. This is almost 
a necessity since the focus adjustment is much more 
difficult if the lines cannot be seen. 

Frame time-base design is much more conventional 
and nearly always there is a saw-tooth voltage genera- 
tor followed by a pentode transformer coupled to the 
deflector coils. An exception is English Electric, who 
use a high-inductance deflector coil resistance-capaci- 
tance fed. The voltage generator is quite often a 
blocking oscillator, but some makers prefer to use two 
valves working as a multivibrator. For example, 
Baird use a cathode-coupled multivibrator, whereas 
Philco employ earthed-cathode valves connected in the 
original Abrahams-Bloch form. 

Compensation for the finite reactance of the output 
coupling circuit is always needed, and there are two 
main forms in general use. One, due to Blumlein,’ 
depends on negative feedback through both different- 
ing and integrating forms of circuit. The other 
depends on pre-distorting the input to the output valve 
by passing it through an RC-network which has the 
effect of adding a more or less linear saw-tooth wave 
to its integral.’ Neither circuit is new; both are well- 
known and have been used for years and one cannot 
say that there is any definite trend towards a 
preference for either. 

Turning now to the signal side, there is a marked 
tendency towards the superheterodyne in preference 
to the straight set. This is unquestionably due to the 


* “ Television Spot Wobbie,” by R. W. Hallows, Wireless World, 


March 1950. “More About Spot Wobble,” by T. C. 
Wireless Worid, May 1950. 


5“ Time Bases,” by O. S, Puckle, p. 137 (2nd Edition). Chapman 
& Hall. 


* Puckle, loc. cit., pp. 117-123 
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Right: Alba TR9872 a.c./d.c. 
set with 12-in tube and all- 
wave broadcast receiver. 
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Fig. 5. 1.F. input rejector used in Invicta T112. 


H.M.V. model 1820 
with 2\-in tube. 
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Underview of chassis of English Electric 
receiver. 


Pilot TMS4 table model receiver with 
switch channel selection. 


Ferguson console with 1|6-in ; Plug-in coils for channel selection in Philips television receiver. 
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Fig. 6. Sound and 
vision signal seporator 
in Cossor model 921. 


need for catering for five television channels. There 
is also a definite trend towards the use of higher 
intermediate frequencies and a figure of some 
34.5 Mc/s bids fair to become standard. This high 
frequency has been chosen largely because it permits 
much greater freedom from the special superhetero- 
dyne interference problems. It is probably the only 
frequency which gives such freedom on all five 
television channels. The factors-involved were dealt 
with in Wireless World some time ago.’ 

Because the frequency is nearer the signal frequency, 
however, there is a greater risk of interference from 
signals on the intermediate frequency and, to counter 
this, sets with the 34.5-Mc/s frequency often include 
an input trap circuit. The Invicta T112 is an example 
and has an input wavetrap tuned to 36 Mc/s (Fig. 5). 

The usual practice is to have one r-.f. stage at signal 
frequency and a frequency changer which is quite 
often of the single-valve type. Some sets have three 
signal circuits, but two only is a common number. 
These early circuits are common to both sound and 
vision channels and the split takes place after the 
mixer. One method of doing this is shown in Fig. 6; 
this is used in the Cossor 921 and the sound-channel 
rejector takes the form of a cathode trap in the first 
vision-channel i.f. stage 

The method of catering for reception of any of the 
five television channels varies very much from one set 
to another. Quite a number provide continuous tuning 
by fitting the signal- and oscillator-frequency coils 
with dust-iron cores and designing them to give the 
requisite coverage. In some cases (Ekco), the adjust- 
ment is made in the factory; in others, (Bush), they 
are arranged as a user adjustment. 

This continuous coverage is by no means universal, 
however, and several other schemes are in use. Pye 
and Invicta have tapped coils so that the dealer can 
make a change of channel by altering certain con- 
nections. Philips adopt plug-in coils; the coils are 
pre-set in the factory and one set can be plugged-in 
in the place of another without adjustment. Other 
firms make signal and oscillator circuits with their 
valves as a complete sub-unit which can be replaced 
if a different channel is needed. This scheme is used 
by Murphy and G.E.C. and is almost invariably the 
one ; adopted when the straight set is retained. 


“Television Station Selection,” by W. T. Cocking, Wireless 


World, July 1949. 
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Diode noise limiters are now standard fittings on both 
sound and vision channels. On the sound side a series 
diode is usual, but on vision there is more variety. A 
biased diode across the tube input is common but a 
similar diode is sometimes fitted to the detector output 
instead. A third variety is the use of a biased diode 
to give negative feedback on the video stage on noise 
peaks. 

In most sets, the v.f. signal is fed directly to the 
cathode of the c.r. tube but in the English Electric 
model an a.c. coupling is used with a black-level clamp. 
This is not the same as the usual d.c. restorer circuit, 
which works on the sync-pulse amplitude, for it 
operates on the black level of the back porch. A diode 
is used and is switched by a sine wave derived from 
the ringing choke e.h.t. circuit. 

Projection television sets based on the Mullard tube 
operating at 25kV and using the Schmidt optical 
system were well in evidence last year. This year they 
take substantially the same form. The different models 
are all similar so far as the projection part is concerned 
but differ in their circuitry, cabinet styles and viewing 
screens. Models were shown by Philips, Decca, 
Dynatron, Peto-Scott, R.G.D., Etronic and Valradio. 
This last firm had a model designed for a power 
supply as low as 50-V.direct current. 

As an example of television technique Mullard 
exhibited a system which could reproduce on a tele- 
vision screen anything written on a glass screen. 
A sheet of glass was scanned by a projection tube 
operating at 25kV and using the Schmidt optical 
system. Anything placed on the screen,—writing, a 
photograph, etc.,—reflects light according to its 
character and this reflected light is picked-up by a 
photo-cell. The resulting video signal is amplified. 
It is, in effect, a television transmission system using 
a flying-spot scanner. Although shown in the form 
of a novelty it has obvious application to radar, where 
it can be used to superpose a map or written 
information on a plan-position indicator. 


BROADCAST RECEIVERS 


ALTHOUGH television may be said to-have “ stolen 

the Show” the sound broadcast receiver is still 
the focal point in the majority of homes, and the in- 
dustry offers a sufficient variety of four-valve super- 
heterodynes in polished veneer cabinets to sustain the 


pre-war atmosphere of the stands. For the most part 
these follow strict economy in circuit design and pro- 
vide a performance which is adequate under present 
medium-wave conditions, but here and there a wel- 
come break from convention is to be noted. In the 
Ace Radio “ Selector” chassis, for instance, the usual 
532-pF tuning condenser is replaced by one of 187 
pF maximum in each section, giving a more favour- 
able L/C ratio in the tuned circuits and some mea- 
sure of bandspread tuning. There are two medium- 
wave ranges, 130-275 metres and 270-570 metres; the 
long waves cover 1,000-2,000 metres and there is a 
short-wave range of 16-33 metres. 

Quite a few table models now incorporate frame 
aerials for flat dwellers and others who may find it 
inconvenient to take advantage of an outdoor aerial. 
The Ekco “Festival” set is of this type and is also 
notable for the fact that switched tuning of four fixed 
stations takes the place of the normal continuous tun- 
ing scale. In the *Ferranti Model 215 the frame 
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aerials are switched out of circuit and separate input 
tuning coils used with an external aerial. 

In general the export versions of most manufac- 
turers’ sets contained the refinements, which, before 
the days of purchase tax, would have been available 
at a price attractive to the home market. The 9-valve 
circuit of the Murphy 160, for instance, has been de- 
signed primarily for optimum short-wave efficiency 
and incorporates 10 wavebands selected by push- 
button, eight with bandspread tuning. um 
gain is derived from the push-pull output stage on 
short waves, but negative feedback is introduced on 
the medium-wave range. Several H.M.V. export 
models (e.g., Models 5312 and 5411) employ an 
earthed-grid triode as r.f. amplifier on the short-wave 
ranges. The Marconiphone T28 series also adopts 
this form of r.f. amplification and the T28BT is de- 
signed for operation from a 6-volt accumulator; 
press-button illumination of the tuning scale is pro- 
vided in the interest of battery economy. Six-volt 
operation is also a feature of some Bush export receivers 
and of the Invicta Model 94 export model. 

Increasing public interest in the possibility of 
higher quality of reproduction is reflected in the re- 
turn to push-pull output stages in moderately priced 
consoles and radio-gramophones as well as in the 


luxury class. Typical of this trend are the Bush 
SUG26 and the McMichael 551AC. 

One of the most interesting push-pull circuits tech- 
nically is that used in the new Ferguson “300” radio- 
gramophone. Phase reversal is effected in the output 
stage itself which is cathode coupled*. The grid of 
V, in the accompanying diagram is tied down to 
earth so far as a.f. voltages are concerned by the 
capacitor C, but the grid potential relative to the 
cathode varies in accordance with the fluctuations of 
current in R and Rx, and is 180 degrees out of phase 
with the input applied to the grid of V,. The ampli- 
tudes of the a.c. components of the cathode currents 
in each valve, which are in opposition, are not quite 
equal and the difference provides the drive for V;. 
The resistance R, is necessary only for bias pur- 
poses. One disadvantage of the cathode-coupled cir- 
cuit is that it is not self-compensating as far as fluc- 
tuations of h.t. supply are concerned, but this has 
been overcome in the Ferguson amplifier by deriving 
the screen voltage of V, from the common cathode 
circuit of V, and V,. As far as d.c. is concerned 
these valves are in parallel, and with this sab einrateneal 


S. W. Amos, Wireless ends February 
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Acathode-coupled push-pull output stage in the Ferguson ‘* 3} 
gives low distortion with economy of components. 


In the Ace ‘‘Selector’’ chassis the 
medium-wave band is divided into two 
ranges using \87pF tuning capacitors. 


DISTORTION (PER CENT) 


Chassis of Ekco 
** Festival ’’ receiver 
with internal frame 
cerial. 


Ever Ready *‘ Brief- 
case ’’ portable. 
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there is effectively negative d.c. feedback. The anode 
load R, of V, is of high value and gives the high 
internal gain desirable with overall negative feedback; 
it also gives a steady anode potential which differs 
from the cathode potential of the following stage by 
the amount required to bias the output valves. Direct 
connection to the grid of V, is then possible, and 
with the elimination of the usual RC coupling, much 
more feedback (actually 30db) can be applied from 
the output transformer secondary to the cathode of 
V, without low-frequency instability. 

No fundamentally new acoustic methods for ob- 
taining better quality were observed, though the 
many known alternatives all had their devotees. 
Murphy showed several modifications of their 
“baffle” type sets which are designed to present a 
large surface with the minimum of enclosed air. 
Avoiding the difficult intermediate types of cabinet, 
Dynatron go to the other extreme by totally enclos- 
ing the back of the loudspeaker to suppress out-of- 
phase radiation—the so-called “infinite baffle.” They 
use a 4-cu ft chamber to reduce the stiffness due to 
the enclosed body of air and give it an irregular shape 
to prevent internal standing waves. A special loud- 
speaker unit with a fundamental resonance as low as 
29c/s has been developed to offset the rise in fre- 
quency on enclosure. Elliptical diaphragms are much 
in evidence in H.M.V. sets and are also used in some 
K.B. models. It is claimed that they confer greater 
freedom in cabinet design than circular types and 
give a better distribution of high-frequency response. 

Recent advances in the quality of commercial disc 
recordings both at 78 and 334°r.p.m. have resulted 
in complementary changes in the specifications of 
current high-grade record reproducers and radio- 
gramophones. The H.M.V. Model 1614, for instance, 
which uses the latest gimbal-mounted lightweight 
pickup has an input filter circuit which can be 
switched at will to give a 20 per cent extension of 
the high-frequency range on the latest (and new) re- 
cords, above what can be tolerated on early or well- 
worn records. Both Decca and Dynatron are fitting 
transcription-type playback turntables in their more 
expensive models to ensure the very best results 
from 334-r.p.m. microgroove records, 

What of the growing proportion of listeners for 
whom the sound programmes are a secondary though 
very necessary interest to television? Neatness and 


portability are predominant features of the sets which 
are encouraging them to replace the old table models 
ousted from pride of place by the television receiver. 
The demand at the moment seems fairly equally 
divided between mains/battery receivers, which are 
suitable for long periods of use in the home as well 
as for occasional use further afield, and “all-dry” 
battery portables, which achieve the acme of light- 
ness and compactness in the so-called “personal” 
sets. The price paid for extreme compactness is 
limited battery endurance, and the tendency now is 
towards the slim attaché case form, which, although 
bigger, is in many ways more convenient to handle. 
The new Ever Ready “Briefcase” portable is typical 
of this trend and has a duration of 300 hours with a 
B107 “Batrymax” layer type h.t. battery and 110- 
120 hours from the No. 14 Lt. cell. 

The decision of G.E.C. to show their experimental 
crystal triode receiver at the Show serves as an indi- 
cation of possible future trends. Successful reception 
of B.B.C. programmes was demonstrated in London 
just prior to the Show on a receiver consisting of four 
r.f. stages, the equivalent of an anode bend detector 
and a push-pull output stage delivering 100 mW to a 
loudspeaker. Current consumption was 10mA from 
a 70-V battery. G.E.C. Research Laboratories have 
succeeded in solving the chemical problem of extract- 
ing germanium in the required degree of purity and 


A record changer for 78 r.p.m. and a separate transcription- 
type turntable for 334 r.p.m. records are provided in the 
Decca Mode! 96 radio-gramophone. 


Experimental receiver (G.E.C.) using a new type of germanium crystal triode throughout, and right : 
Compact a.c. transportable (113 x 64 x 9in) with frame aerials built into a plastic cabinet—the 
Pye Model P34. 
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have developed a slotted spring form of contact 
which, in conjunction with a conical crystal, gives the 
necessary precision of spacing under manufacturing 
conditions. It is emphasized that it will be some 
time before germanium triodes are available on the 
same basis as the diodes and that even then they will 
probably replace valves in electronic computors, and 
possibly hearing aids, before they invade the field of 
radio receivers. 


VALVES and CATHODE RAY TUBES 


INIATURIZATION of the receiving valve is 
now practically complete and the new size is 
becoming accepted as standard (once again! ). 

Soon, the term “miniature” may be no more than an 
interesting archaism, unless of course it is kept on to 
describe what is now sub-miniature. Most of the 
new types are made in all-glass form, with the elec- 
trode support wires projecting straight through the 
base to form the connecting pins. Battery minia- 
tures are almost exclusively on the B7G base, while 
mains types are divided between B7G, B8A and B9A 
(noval)—probably B9A will become standard in the 
end. The octal valve, standard a few years back, is 
beginning to look distinctly old-fashioned by com- 
parison, although it is still in current use for the 
larger rectifiers and power output valves. 

One can tell that the miniature situation has settled 
down, for a while anyway, by the existence of com- 
plete ranges cf valves for specific equipments. For 
broadcast receivers, three firms are producing a 1.4-V 
battery range, a 6.3-V a.c. mains range and an 0.1A 
a.c./d.c. range for series-heater operation, all of 
which are recognizable by characteristic type num- 
bers. Usually the same set of valves forms the basis 
of both the a.c. and the a.c./d.c ranges, the only 
difference being in the heaters. In addition, several 
makers are producing miniature ranges for television ; 
these are mainly on the B9A base and have 0.3-A 
heaters designed for series operation in a.c./d.c. 
“transformerless” receivers. Mullard, for instance, 
were showing a preferred range known as the “ World 
Series” which is designed to be acceptable for re- 
ceiver design in any part of the world on any tele- 
vision standards. 

Altogether there is nothing unusual in the charac- 
teristics of miniature valves compared with the older 
types. The fact that they do the same job in a 
smaller bottle is sufficient. At e.h.f. and television 
frequencies, however, they definitely show their 
superiority, for they have short, direct connections 
and no moulded base to cause losses. They have 
been criticized as not being reliable enough for use 
in communications equipment and it is certainly true 
that manufacturers are aiming at greater reliability. 
S.T.C., for example, were showing a range of “ Trust- 
worthy” miniature valves in which the electrode 
structure—where most failures occur—has been 
mechanically strengthened and improved; they cost 
about three times as much as ordinary miniatures, but 
at what a saving in other directions! 

Another design trend in communications receiving 
valves is towards higher and higher frequencies. 
Miniature types are generally used, for the reasons 
stated above, and the spacing between electrodes is 
being made smaller to reduce the electron transit 
time. One method of doing this is to make the elec- 
trodes co-planar instead of concentric and the tech- 
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The 21-in Emiscope cathode-ray tube co a- 
pared with a |-in model, and below : Rect- 
angular tube with 17-in diagonal (S.T.C.). 
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nique has now been extended from the disc-seal 
valves to valves with conventional connections: an 
example was shown on a miniature glass base. _ 
The germanium crystal has now firmly established 
itself as a useful rectifier and is replacing the ther- 
mionic diode in many circuit applications. Not only 
does it avoid the necessity for heaters but it has the 
advantages of small size, low self-capacitance, wide 
frequency range and almost unlimited life. Westing- 
house have entered the field with a range identifiable 
by the letters WG. Much the same story applies to 
the ordinary metal rectifier, and this is especially 
noticeable in television receivers. Metal rectifiers 
are produced not only for the main h.t. supplies but 
as efficiency diodes and e.h.t. rectifiers ; Westinghouse 
were showing a demonstration circuit giving nine 
positions where a thermionic diode had been replaced 
by either a metal rectifier or 4 germanium crystal. 
While the 12-inch cathode-ray tube is still regarded 
unofficially as a kind of standard, there is a definite 
trend towards larger direct-viewing tubes in_ answer 
to the challenge from projection television. Hitherto, 
the 15-in tube has been the largest size made com- 
pletely of glass, but now G.E.C. have come out with 
a 16-inch model. From this point the metal-cone 
tube seems to take over. Both English Electric and 
Mullard were showing their first efforts (16-in tubes) 
in this field, while H.M.V., in spite of a hint in this 
journal some twelve months ago, surprised everyone 
by producing a metal tube, made in the E.M.I. fac- 
tory, with a 21-in screen. In all these, the metal cone 
forms the anode connection. Whether this trend will 
continue or not depends to some extent on the metal 
supply position. In America, shortage of metal is 


U4 high-voltage rectifier made by G.E.C 


Typical d.c. characteristics 
of the Westinghouse range of 
germanium rectifiers, WG4A 
to WG7C. 
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Aerialite television aerial lightning arrester. 


forcing manufacturers to drop magnetic focusing in 
favour of electrostatic focusing, although there is no 
sign of that happening here yet. 

With these larger tubes one is more aware of the 
wasted screen space (and extra room needed in the 
cabinet) that is inevitable with a rectangular picture 
on a circular screen. Corner-cutting helps but the 
problem is completely solved by the new tubes with 
rectangular screens; S.T.C. had one on show with a 
17-in diagonal. One point, however, that is noticeable 
about all the big models is that the overall length has 
been kept down to something like that of the 12-in 
tube, while giving a larger picture, by increasing the 
deflection angle from the usual average of 50 deg to 
70 deg. 

Anode voltages vary from about 4kV to 17kV. The 
9-inch tube goes up to about 8kV, the 12-inch to 10 
kV the 16-inch to 14kV while the solitary 21-inch works 
at 17kV. Generally speaking the smaller sizes use octal 
bases and the larger ones duodecal. Metal-cone and 
rectangular tubes make possible flat screens as a 
matter of course, but some of the smaller tubes also 
have this feature now. To prevent ion burn, some 
makers fit ion traps (a magnet steers the electrons on 
to the right road and allows the heavier ions to 
blunder into a cul-de-sac) while others rely on 
aluminized screens. Ferranti consider a better way to 
avoid this trouble is by suitable processing of the tube 
beforehand. They do admit, however, that aluminiz- 
ing brings advantages in brightness and contrast and 
the process is, in fact, very widely used in cathode- 
ray tubes now. 

Development in transmitting valves is concerned 
mainly with reaching higher working frequencies and 
in industrial power valves with improving the safety 
factors for overload conditions. For industrial con- 
trol purposes the cold-cathode valve is coming into 
prominence, while the xenon-filled thyratron is gradu- 
ally replacing the mercury type. 


TELEVISION ACCESSORIES 


‘THE provision of a usable signal beyond the normal 

service range of a television station continues to 
be one of the principal problems facing designers. of 
television aerials. No fundamentally new systems 
have appeared, but many variations of well-known 
types are being employed. Miulti-rod arrays using 
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a number of parasitic elements remain the most 
popular and systems containing up to 8 elements are 
not uncommon, 

One of the latest additions to this style is the Anti- 
ference X2D aerial consisting of two “Antex” or 
“X” aerials mounted side by side and spaced just 
under a half-wavelength apart. 

A variation of an early type and of which little 
has been heard in recent years is the tilted-wire aerial 
supplied by E.M.I. It is a capacity-loaded system 
and is now available in a 20-foot size for erection 
in lofts and in small gardens. Hitherto the shortest 
length was not far off 50 ft. 

Apart from this line of development the main 
changes in television aerials have been towards struc- 
tural improvements, which, while not always visible 
to the eye, should make for greater robustness. As 
an example, Belling and Lee claim that their 
4-element “ Multirod” for fringe areas will withstand 
gusts of wind up to 80 m.p.h. 

As reasonable safety precautions ought to be taken 
whenever an outdoor aerial of any kind is used, the 
introduction by Aerialite of a neat and well-designed 
lightning arrester is of more than usual interest. It 
is intended to be inserted in the co-axial feeder at a 
point convenient for a good earth connection and it 
contains a small neon bulb in parallel with which is 
a spark gap. These are joined between the centre 
conductor of the feeder and earth and little or no 
disturbance takes place in the impedance matching 
of the system. The neon flashes over whenever the 
static charge on the aerial (from a nearby lightning 
flash or charged rain) exceeds 100V, while a 


heavy accumulated charge will jump the gap. This 


device is housed in a weatherproof rubber container. 

Several improvements in the indoor fittings used with 
television aerials are now becoming evident. @Aecrialite 
have a neat distribution and terminal box in which 
the insert carrying the connections can be removed 
for wiring and when re-inserted automatically earths 
the cable braiding to the box. Belling and Lee have 
some new distribution boxes for “loop wiring” of 
indoor aerial points, in which the cable is carried from 
box to box and not from a common feed point. It 
is for use mainly in communal installations and each 
box contains an impedance-matching resistance sa 
The loop system of wiring is usually more economical 
in cable. 

No large-scale television distribution system can be 
operated satisfactorily without one or more aerial 
amplifiers: sometimes a single amplifier at the aerial 
end of the system suffices, in others amplifiers have 
to be distributed at intervals throughout the system 
depending on the number of receiving points and the 
length of the cabling. E.M.I. have made a study of 
the requirements and have produced a range of one-, 
two- and three-stage amplifiers, self-sufficient with all 
power supplies and for use with a single receiver or 
large multi-point installation such as in hotels and 
blocks of flats. 

A single-stage amplifier giving a voltage gain of 100 
and suitable for fringe areas is now made by 
Scophony-Baird, while one which is tunable over the 
whole band of television channels is produced by 
McMichael. The last-mentioned model needs an 
external power supply. 

Several new signal generators for testing and 
aligning television receivers in the absence of a “ live” 


Left : Haynes Radio 
oil-filled rf. e.h.t. 
unit removed from 
its sealed container. 
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Belling-Lee television aeria 
termination box with atten- 
uator net-work and latest 
* universcl"’ type co-axial 
plug. 


Chassis of E.M.1. 
2-stage television 
aerial amplifier 


Chassis of-the Scophony-Baird 


Antiference double * X*’ television aerial, Type X2D. television pre-amplifier. 
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transmission have been developed recently. The 
Murphy Type TPG11, sold by Livingston Hogg, was 
described in Wireless World of February, 1950. It 
is now available in forms for testing 525- and 625-line 
receivers. One very versatile unit is the Waveforms 


Waveforms model W90 
television signal generator 


Model W90. It has two independent and tunable cali- 
brated r.f. oscillators, one for sound the other for 
vision, with 1,000-c/s modulation for one and the 
choice of up to nine different forms of modulation for 
the other. These can be applied separately or in any 
combination. They serve for checking horizontal and 
vertical linearity, sync hold and bandwidth. 

It is difficult to formulate an opinion of the line 
of development in television components from the 
recent show as it was by no means fully representative 
in this respect. Some fine examples of hermetically 
sealed and oil-filled flyback e.h.t. and line output units, 
r.f. oscillator units and e.h.t. transformers are now 
made by Haynes Radio and these may be a pointer 
to a continuation of the present trend of development 
in this field. 


SPECIAL-PURPOSE RECEIVERS 


ALTHOUGH the domestic broadcast receiver has 
been used more or less successfully in schools 
for reception of educational broadcasts, the School 


Ekco schools receiver ; this model includes 


a 25-watt audio amplifier. 
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Broadcasting Council for the United Kingdom is 
strongly in favour of the use of specially designed 
equipment for this purpose. Some examples of this 
type of set were shown by Ekco, a typical installation 
consisting of a central radio receiver and audio 
amplifier with loudspeaker and remote-control units 
for use in classrooms. The audio output of this Ekco 
installation is 25 watts and it is capable of operating 
up to 16 loudspeakers simultaneously. Any number 
up to 15 can be switched off without affecting either 
the volume or the quality of reproduction of those 
remaining in operation. The radio receiver is a 
superheterodyne and has pre-set tuning for four 
stations, three in the medium waveband and one in 
the long, but any other combination can obviously 
be provided. Programme selection is effected by a 
rotary switch. Special care is given to the design of 
the audio amplifier, and a tone control is fitted to 
compensate for unusual acoustic qualities of different 
classrooms. There is a 10-watt and a 4-watt amplifier 
for use with the same radio receiver and also a gramo- 
phone unit with a self-contained amplifier for-use in 
individual classrooms. 

Receivers designed for use in schools, workshops, 
clubs and wherever group listening is indulged in are 
made also by Grampian Reproducers. Three models 
are available giving 8, 15 and 25 watts output respec- 
tively. The radio unit of the 15-watt model is a 
superheterodyne with variable tuning covering either 
the medium and long wavebands or medium and two 
short wavebands according to requirements. Pro- 
vision is made for use of two microphones and a 
gramophone turntable and separate volume controls 
are fitted for radio, microphone and gramophone 
circuits. 

The size, shape and method of marking tuning 
scales are of far more importance in a communica- 
tions and a special-purpose receiver than in a 
domestic broadcast set. The relative merits of semi- 
circular or straight-across scales are too controversial 
for discussion here, but some significance may be 
attached to the decision made by Eddystone to 
standardize as far as possible on the straight-line 
scale for all their communications receivers. This 
type of dial is favoured also by G.E.C. in their 
BRT400 communications set. 

The full-width rectangular dial with straight-line 
scales used by Eddystone for their Model 750 is now 
fitted to the Model 680 which has been modified and 
housed in a new cabinet and is known as the Model 
680X. A number of detailed improvements has been 
made also in the circuit. 

Conforming to the same external appearance of the 
Model 680X is a new v.h.f. communications set, the 
Model 770M. It és a double superheterodyne cover- 
ing in six bands 19 to 210Mc/s and having a die- 
cast rotary coil turret. The set accepts a.m., f.m. 
and n.f.m. (narrow-band f.m.) telephony and c.w. 
telegraphy signals and it operates on a.c. supplies of 
110 V and 200-250 V, 40-60 c/s. 


OTHER EXHIBITS 


ATTERY manufacturers were not alone in 
reminding one that radio and electronic apparatus 

is somewhat useless without power supplies to work 
it, and a number of advances were noted in this field. 
A great deal of attention was attracted, for instance, 
by the Amplion “Activette,” a small mains-driven 
unit which reactivates dry batteries before they run 
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Moulded amplifier units by john 
Bell & Croyden. 


Eddystone v.h.f. receiver 
Type 770M covering 19 
to 210 Me/s. 


The blind man's Avo. 


Amplion ‘* Activette "’ 
activating hearing-aid batteries. 


Bulgin unit 
fixing holes. 


connector, 


for re- 


down and so prolongs their life; the unit is discussed 
elsewhere in this issue. 

Vidor, the makers of Kalium cells, which have four 
to seven times the life of the Leclanché type, are now 
concentrating on improved reliability, with X-ray 
examination as part of their manufacturing process. 
They were showing a new three-quarters U7 size on 
their stand. For those who have the wrong kind of 
power for their domestic sets, Valradio displayed a 
comprehensive range of vibrator converters; most of 
these were for obtaining suitable a.c. voltages from 
low-voltage d.c. supplies. Models for the higher input 
voltages include a commutating arrangement for 
switching in a surge-limiting resistor which helps to 
give something approaching a sinusoidal waveform. 
Among the stabilized power supplies on view the 
Ediswan general-purpose model was notable for its 
low price. The stabilized output is continuously 
adjustable over 120-250 volts, with variations of less 
than 0.1V for mains changes of 10V or load changes of 
0.5 mA. 

In the era of miniaturization it is not surprising that 
hearing-aid manufacturers should have something to 
offer towards the general technique. A notable con- 
tribution were the tiny “ packaged” amplifiers shown 
by John Bell & Croyden in which all the parts except 
the valves were set solidly into a moulded block of 
synthetic resin. They have r.c. coupling and are avail- 
able with one, two or three stages. One slightly larger 
model has an input stage, two phase splitters and a 
pair of push-pull valves giving a maximum output 
of 30mW. The firm applies the same technique to its 
miniature transformers, with the advantage of keeping 
the laminations insulated and at the same time rigid. 
Transformers generally are being reduced in size and 
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weight by the use of the new grain-orientated C-cores, 
and a mains transformer shown by Whiteley was a 
typical example. 

The other hearing-aid firm at the Show, Ossicaide, 
had an instrument fitted with a coil for direct inductive 
pick-up from sound-reproducing apparatus. Sufficient 
magnetic flux is set up by a loop of wire round a room 
fed from a loudspeaker speech coil or by the trans- 
former in a telephone handset. 

Technical aid is also a blessing to those who have 
lost their sight. At the Show it came, appropriately 
enough, to the blind technician, in the shape of a 
universal Avometer fitted with a Braille scale. To 
enable the user to take a reading by touch, an external 
pointer, pivoted at the same place as the ordinary 
pointer, is moved across the Braille scale and when 
. ~~ the same deflection it falls perceptibly into 
oc 

The apparently simple task of making an electrical 
connection has considerable ramifications in all 
branches of the art. Making soldered connections is 
one of the biggest jobs in the production of domestic 
receivers, and on the Multicore stand was a complete 
assembly line from the Ekco works (pretty girls and 
all!) demonstrating at what speed this can be do; 
with resin-cored solder. The technique of connecting 
complete units together was represented by various 
plug-and-socket systems; Belling-Lee had a new 18- 
way miniaturized connector, while Bulgin were show- 
ing some versatile two-pole plugs and sockets which 
could be bolted together and grouped in various ways 
for as many circuits as necessary. Dubilier showed 
some resistors with improved connections between the 
leads and the element, giving not only low-resistance 
contact but a means of rapidly ing heat away. 


Design for Servicing 


By M. G. SCROGGIE, BSc, M.LEE. 


Examples of Better Accessibility at the Radio Show 


T is no secret that the radio industry and trade 
are seriously concerned about the servicing 
problem. The servicing problem, briefly, is this: 

The spread of television over the country is rapidly 
increasing the number and complexity of sets that are 
liable to need skilled attention. Many dealers have 
had no previous experience of television. Technicians 
with sufficient intelligence, skill and training reason- 
ably expect an appropriate income, and apart from 
that they now possess a scarcity value. Radio dealers, 
who are obliged to pay the technicians (unless they do 
everything themselves) and a great many other ex- 
penses besides, have to make a profit or go out of 
business. The public, when they have parted with a 
substantial sum for a television set and the 663 per 
cent tax, and the licence, and the aerial, are not un- 
naturally grieved if they are charged heavily for repairs 
and replacements, including certain costs during the 
guarantee period. If the sets themselves are trackless 
mazes of more or less inaccessible parts, difficult to 
remove from the cabinet and requiring various sup- 
ports and mountings before they can be worked on 
the bench, even competent servicemen use up a lot 
of expensive time on them, and the less competent 


Ekco “ Triple-Link’’ television receiver with units removed 
from cabinet. 
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cannot cope at all and the set has to go back to the 
maker while the owner is prevented from enjoying 
a long series of the unusually desirable programmes 
that always begin on such occasions. 

I have referred exclusively to television, because it 
has greatly intensified the problem, but in a less acute 
form it was always there. 

The recruitment and training of more service tech- 
nicians has been considered and discussed at length, 
but clearly that alone is not the whole answer, 
especially when it has to compete with the rearmament 
programme. A more effective means of attack lies 
with the designer to make the sets quick and easy (and 
therefore cheap) to service. 

What makes a set quick and easy to service? Fore- 
most, perhaps, all the parts must be readily accessible 
for adjustment, repair, or replacement. Since a tele- 
vision set of which this was true while still in its 
cabinet would be a criminally dangerous article to sell, 
it must be presumed that before serious work can be 
done on it the cabinet must be removed. This opera- 
tion alone offers much scope for intelligent design. 
Some sets we have known left one to guess which 
screws Ought to be removed to release the chassis 
and which would merely cause premature collapse. 
Then, when various leads had had to be unsoldered 
(because one did not have six or seven hands to remove 
chassis, control panel, loud speaker, etc., simultane- 
ously) it was necessary to remember which lead went 
where and to solder them all up again, and prop the 
units precariously about the bench before the set could 
be switched on. 

The aim, then, should be to enable one pair of 
hands to remove everything in a few moments and 
have it all on the bench in a connected-up condition. 
Without any special fitments, and without risk of 
damage to the parts, the whole set should be capable 
of being stood up in such a way that all the relevant 
controls, pre-set adjustments, trimmers, valves, com- 
ponents, metering and oscilloscope points, should be 
accessible, and at the same time the screen should 
be viewable, without having to twist oneself into 
awkward attitudes or run unnecessary risk of electro- 
cution. Finally (assuming that everything can be put 
back into the cabinet as easily as it came out, without 
upsetting any of the adjustments), the whole set should 
be so arranged that important sub-assemblies can be 
quickly detached and replaced. In this way, even if 
the work to be done does not come within the powers 
of the dealer or serviceman, there is the option of 
plugging in a spare unit so as to let the owner have 
his set back with the minimum of delay. 

So much for the problem and its solution in general 
terms; now for some actual examples. Rather than 
attempt to refer to every model seen at the Radio 
Show illustrating some aspect of the matter, it seemed 
better to describe in some detail a few outstanding 
examples of consideration for the serviceman. If most 
of them are television, that is not for lack of other 
examples but just because the problem is both more 
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Ferranti Model 515 receiver with cabinet 
removed to show accessibility. 
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Right : Murphy V200 television receiver 
(with cobinet-partly cut away). Only the 
loosening of screws a-e is required for. 
removal. 
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difficult and more recent with television. A walk 
round the Show gave the impression that there is 
now little to complain of as regards accessibility of 
sound-only receivers. Whereas a few years ago there 
was a heavy rectangular chassis on the floor of the 
cabinet, which had to be unscrewed from below (and 
was difficult to replace because there was no support 
for the weight while the screws were being refitted), 
and often could not be removed without unsoldering 
leads from the separately mounted loud speaker, the 
modern chassis is smaller and lighter, has an integral 
loud speaker, and there is a tendency for the compo- 
nents to he mounted in vertical planes, like the walls 
of a house. A good example is the Ferranti 515 trans- 
portable, the cabinet of which can be removed by 
taking out four screws, leaving the chassis standing 
with everything in view. The frame aerial pulls aside 
to give better access to the relatively few interior com- 
ponents. 

The “ baffle ” type of construction that Murphy have 
favoured for some years now also makes for accessi- 
bility, as the chassis is necessarily very shallow. The 
A188C “ Baffle” Console is a current example. 

But good design for servicing can almost be taken 
for granted in this field, so let us proceed to television, 
where design is more fluid. There can be no doubt 
that a great deal of, thought has been given to the 
problem of mounting a large and fragile c.r.t. and a 
vast assortment of smaller components in a con- 
veniently small cabinet while achieving the desiderata 
for servicing. In what may be called the conventional 
or original style there is a large horizontal 
chassis, with the c.r.t. mounted above it, reducing the 
chassis area where things can project above the deck. 
For small table models the loud speaker has to be 
mounted at the side, either separately, which calls for 
an unplugging device, or on the chassis, in which case 
there may be difficulty in withdrawing the chassis 
through the back of the cabinet. (Ferranti overcome 
this difficulty by arranging for the speaker to move 
backwards a short distance when the mounting is 
slackened.) 

The general outline of this construction is still 
followed in many makes, but almost invariably there is 
a tendency to subdivide the deck so that sections of it 
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can be easily removed. This is, of course, particularly 
true of the stages that determine the r.f. tuning, for 
in many models there is an interchangeable “r.f. 
strip ” to enable them to be fitted for the appropriate 
channel. Those firms that include models with or 
without medium-wave sound usually supply the same 
main chassis for both, with an optional section for the 
former. 

If the entire set is mounted as one whole, the desire 
to enclose it in the smallest possible cabinet is likely 
to lead to cramped layout, and there are difficulties 
with side-mounted speakers and controls, and perhaps 
in seeing the screen properly while making adjust- 
ments at the rear. So some makers have decided in 
favour of separate units, and the question then arises 
of interconnections and easy withdrawal from the 
cabinet. A good example of an answer to this ques- 
tion is the Ekco T161 “Triple-Link” (see previous 
page). C.r.t., control panel, loud speaker, and main 
chassis are separate units; and the chassis itself is really 
two bolted together, one comprising the receiver unit 
and the other the time-base and power circuits. For 
many adjustments (including channel-setting) it is not 
necessary to take the set out of the cabinet at all, for 
the underside of the chassis can be exposed by a 
removable floor, and the upper parts by removing the 
back. But if total uncovering is necessary, it can be 
done in a very few minutes. C.r.t. and side-mounted 
loud speaker are both disconnectable by plugs. The 
chassis is released by two screws along the rear edge, 
the front being held by spring-loaded metal “ uphol- 
stery buttons” on the cabinet floor, engaging slots in 
the chassis, which can be slid out from them. The 
control panel, joined by a flexible cable, comes away 
when a single wing fastener is turned. So that it need 
not float loose about the bench, it is — with a 
bracket by which it can be firmly screwed to the 
front of the chassis. The 12-in c.r. . is held, complete 
with mask assembly and dust-proof seal, in a light metal 
frame, which can be unscrewed from the cabinet roof. 
This enables the otherwise cumbersome and fragile 
tube to be handled easily and safely, and stood on the 
— in a convenient position for viewing during the 
wor! 

Another welcome feature for the serviceman is 
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that the component fixing screws have no loose nuts to 
be handled on the other side of the deck; they are in- 
tegral with the chassis. 

The Philips 1101U comprises four units, but although 
they are quite easily separated by undoing a few screws 
and pulling out connector plugs, it is not normally 
necessary to do so except for replacing a complete unit. 
The cabinet is so constructed that back, top and sides 
can be removed by undoing four coin-slot screws, 
leaving the “works” in situ with the front of the 
cabinet and its floor frame. The floor itself can be 
taken away by unscrewing, to get at the under side of 
the chassis. A metal framework enables the whole 
set to be stood on its head or sides without damage. 
The four units, shown in the photograph, are: (1) 
receiver chassis, (2) power and time-base chassis, (3) 
control panel and front-facing speaker, and (4) c.r.t. 
focusing and scanning unit. An interesting feature is 
the channel-changing system. On the deck of the 
receiver chassis there are three B9G valve-type holders, 
distinguished by colour coding, into which plug a set 
of cylinders lin long by jin diameter containing tuning 
coils, numbered according to the television channel. 
The only other operation is to adjust a single trimmer 
for maximum sound. 

The Philips scheme neatly dodges the control-knob 
difficulty, which is complicated by the prevailing live- 
chassis technique since the control spindles must be 
thoroughly insulated from the user. Another solution 
is the English Electric edgewise knob, which does not 
have to be removed when withdrawing the chassis. 

Although the Murphy V200 table model has been 
described in this journal quite recently,* it can hardly 
be omitted from a review of this kind, for it is the most 
unconventional of all. The underlying idea is that 
owing to the awkward shape and size of the c.r.t. the 
conventional chassis wastes a large proportion of the 
space in even the smallest possible cabinet. Adding 
an upper deck parallel to the lower conflicts with 
accessibility. But in the V200 the decks are at right 
angles to one another, four of them being arranged 
radially with the neck of the c.r.t. as their axis. In 
this way they do not obstruct one another and there is 
plenty of room for all the components. It would seem 
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that there is also something to be said for the arrange- 
ment as regards cooling. The wheel-like appearance 
of the structure is increased by the circumferential 
hoops, which enable it to be rolled over on the bench 
without damage. As the picture shows, there is an 
rf. strip along the outer edge of the. main receiver 
chassis; this can be changed, to adapt the set to a dif- 
ferent channel, through the removable bottom of the 
cabinet. On occasions when it is necessary to uncover 
the whole set, it is done merely by loosening two nuts, 
one on each side of the rear hoop, and three control- 
knob grub screws, enabling the knobs to be with- 
drawn. The whole structure can then be slid out 
through the back of the cabinet. The loud speaker is 
the only unit left behind; it is automatically disconnec- 
ted by withdrawal of the chassis, which is held in the 
front of the cabinet by lugs push-fitting into sockets, 
and these serve also as speaker connections. When 
the set is being run on the bench these lugs should be 
connected to a speaker, an artificial load, or (lacking 
anything better) short-circuited, to avoid risk to the 
output valve. 

The Ultra table model is less revolutionary but the 
designer obviously kept the servicing viewpoint prom- 
inently in mind. Among features that are likely to 
appeal are the prop stand (a strip of metal that pulls 
out from the side to enable the chassis to be rested 
conveniently on the bench), easily detachable e.h.t. 
unit, quick-release c.r.t. mounting, and an exception- 
ally convenient picture-centering adjustment. Slack- 
ening two screws releases a spindle by which both 
vertical and horizontal adjustments can be made with 
one hand—by screwing up and down and moving from 
side to side. It is then clamped by retightening the 
screws. 

The projection type of receiver is generally not too 
difficult to lay out, because there is no large c.r.t. and it 
can be assumed that there is a console type of cabinet 
to roam about in. But unless the matter has been 
considered during design the serviceman may have 
some trouble in seeing the picture properly while 
adjusting the optical system. Etronic (for example) 
provide for this by a quickly removable front panel to 
the cabinet, giving access to the projector from that 
position. 
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Ultra focus unit, with knurled, insulated knob 
for picture centering. The picture does not 
shift when the knob is released nor when the 
clamping screws are tightened. 


Left : Philips 1101U television receiver opened 
up for servicing. It has a metal frame, from 
which the back, top and sides have been 


removed by undoing four coin-slot screws. 
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Let's get this 
thing in 
perspective- 


The advertising pundits tell us that if there is one thing which positively should 


be eschewed, it is anything negative. 


Be that as it may, it is amazing what a stir can be caused by nor doing what everybody 
takes it for granted you will do. Quite a number of people have wondered why we 
were not at Earls Court this year. Ordinarily, we would have given the Exhibition 
our fullest support, but this time we had to miss it simply because the Acos products 
with the greatest appeal to the general public are our microcell pickups, and there 
are still not enough to go round. An even greater demand just now would be as 


embarrassing to you in the trade as it would to us. 


However, we continue to do all we can to increase our productive facilities, and hope 
that before long we shall be in a position to invite the world at large to experience 
and enjoy the high fidelity of both standard and long-playing records reproduced 


via Acos pickups. 


COSMOCORD LTD . ENFIELD - MIDDX. 
Telephone : ENField 4022 
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By W. S. MORTLEY, 


A.M.LE.E. * 


Circuit Giving Linear Frequency Modulation of a 
Quartz Crystal Oscillator 


HE Marconi “FMQ” system was devised in 
order to obtain a simpler and more reliable 
frequency modulating circuit than existing 

systems, whilst maintaining adequate carrier frequency 
stability and low distortion. The title, the initial 
letters of “Frequency Modulated Quartz,” should be 
interpreted literally. That is to say, in this system a 
quartz crystal oscillator is frequency modulated, not 
phase-modulated by a signal of modified frequency 
response (amplitude inversely proportional to fre- 
quency), as are many systems. Thus it is capable, 
basically, of being modulated by d.c. as in frequency 
shift keying. 

The first difficulties likely to be encountered in such 
a system are those of obtaining sufficient frequency 
deviation and sufficiently low distortion. Clearly some 
kind of “reactance valve” circuit has to be used and 
it is important to consider the relation between input 
voltage and “ reactance” of such a device. It is almost 
general practice to obtain the “ reactance” by feeding 
an r.f. signal from the output of an amplifier back to 
the input via a quadrature network. 

A simplified arrangement of one particular type of 
circuit for achieving this is shown in Fig. 1. The 
amplifier valve takes a leading current and appears to 
a circuit connected across the terminals as a capacit- 
ance whose value (approximately gmRC) varies linearly 
with the value of the valve mutual conductance. Over 
small ranges of frequency, such as are required for 
f.m., linear modulation will be achieved if such a 
circuit is connected across an oscillator parallel tuned 
circuit, and the gm of the amplifier valve is varied 
linearly with the applied modulating frequency. Such 
a modulatof really results in a linear variation of 
susceptance, rather than of reactance, and would be 
more appropriately termed a susceptance modulator. 

~ The effective electrical circuit of a crystal with 
plated electrodes, in the neighbourhood of a resonance, 
is shown in Fig. 2 and will be seen to be composed of 
a series resonant circuit L., C., r-, in parallel with a 
capacitance C,, The series resonant circuit is the elec- 
trical effect (as measured at the terminals) produced 
by the mechanical resonance of the quartz plate in 
conjunction with its piezoelectric properties and C, 
is the ordinary electrical self capacitance. Ignoring, 
for the moment, the embarrassment of C,, we find that 
we have a series circuit where we want a parallel one 
and that its impedance, in any case, is quite unsuit- 
able. However, it is a well-known property of a 
quarter-wave line, and of its lumped equivalent, that 
the admittance measured at one pair of terminals is 
proportional to the impedance connected to the other 
pair. Series circuits are transformed, or “inverted,” 
to parallel circuits. Thus the equivalent series crystal 
circuit of Fig. 2, will be inverted by an equivalent 
quarter-wave line ‘(such as that in Fig. 3) to the parallel 
circuit of Fig. 4, if C, is’ included as part of the 
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adjacent capacitor of Fig. 3. Clearly we do not want 
to invert the whole crystal circuit (i.e., including C,) 
because then there would be an equivalent inductance 
in series with the equivalent parallel circuit measured 
at the far end of the line and this could not be modu- 
lated linearly by a normal susceptance modulator. For 
this reason C, is made to vanish by including it as part 
of the quarter-wave network. A quarter-wave circuit 
always inverts accurately, but when the frequency is 
changed a fixed network ceases to be a quarter-wave - 
network and therefore introduces some distortion. 
However, for small changes of the order of plus or 
minus one or two parts in a thousand, which is all we 
require, the approximation resulting from fixing this 
circuit is sufficiently good. It is found that alteration 
of the value of the capacitance in parallel with C, 
produces second harmonic distortion of sign depend- 
ing upon the direction of the error, so some other 
distortions in the system could be balanced by this 
means although, in fact, it has not been necessary. 
Varying the other condenser, of course, is similar to 
varying the modulator susceptance, and varies the 
carrier frequency linearly with capacitance. It should 
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Fig. |. Simple reactance valve circuit. 
Fig. 2. 


Fig. 3. Equivalent quarter-wave network. When w?L,C, =I, 
Y=(C,/L,)Z, where Y is an admittance ond Z is animpedonce. 


Fig. 4. Equivalent —_ of crystal and aa net- 
work, L’=L,C /C,, R’=Ly/Cye ond C=C, LIL 


Effective electrical circuit of crystal near resonance. 
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(¥ 2f with no modulation) 
than at the crystal fre- 
quency. It tends to be 


SENSITIVITY 
(*QuapRaTuRE”* 
CONDENSER ) 


TO OSC. GRID 


greater because this mode 
does not include the cry- 
stal loss. 

The other problem we t 
mentioned was that of getting enough deviation. The 
maximum deviation possible is limited by degradation 
of frequency stability, by distortion, or by the modu- 
lator capabilities. In the B.B.C. model* the value of 
C’ (Fig. 4) is of the order of 0.01F at 3.8033Mc/s. To 
modulate this by + 1 part in 1,000 requires a maxi- 
mum susceptance of +0.008mho. In this case, for 
a modulator which can handle 10mA r.m.s. linearly, 
the oscillator amplitude must be kept below 2.3 volts. 
In this equipment it is kept to about 1 volt r.m.s. by 
means of an “automatic level control” circuit (this 
is similar to an a.g.c. system, but applied to an oscil- 
lator). This control has the further advantag of 
suppressing any a.m. which may arise from circuit 
imperfections. 


Fig. 5. 


Centre-frequency Stability 


The next problem which arises is that of carrier 
frequency (centre frequency) instability, not in the 
oscillator itself, which is much more than adequately 
stable when supplied with a crystal of low tempera- 
ture coefficient, but in the modulator. The current 
specification is that the maximum deviation should be 
+100kc/s at the carrier frequency and that the centre 
frequency should never deviate by more than 2kc/s. 
This means that the modulator unmodulated mutual 
conductance must never change by more than +2 per 
cent of its linear range, and this is a very severe 
requirement. The first and obvious precaution is to 
use a balanced modulator so that changes in cathode 
heating, for example, cause approximately equal and 
opposite effects. Certain design arrangements my 
be used to encourage balance, but, in the last resort, 
it is best to choose matched valves. The second pre- 
caution to take is to choose valves with a long linear 
range of gm versus E, as near the lower end of the 
characteristic as possible. The third precaution is to 
choose a valve whose mutual conductance does nat 
change in jumps when the cathode temperature 


* Used at the Wrotham station 
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Three-valve “ susceptance modulator ”’ circuit. 


changes, as some valves do. The valve which has 
been found to satisfy all these requirements and, very 
importantly, to be a quiet vaive, is the Mullard 
EF37A. Unfortunately, the variation of mutual con- 
ductance by a pair of these valves is not great enough 
by itself, and neither is their current-handling 
capacity, so an r.f. amplifier valve is added. This has 
no influence on centre-frequency stability and so it is 
not limited to any particular type and is chosen 
mainly for its current-handling capacity. 

This three-valve arrangement is shown in Fig. 5, 
and, although it is a good deal more complex than the 
circuit shown in Fig. 1, it operates on the same 
general principles. R.f. is fed to the modulators via 
a phase-splitting transformer, one grid being fed in 
phase with the oscillator output and the other in anti- 
phase. The capacitor C forms the common anode 
load, which, in conjunction with the high anode im- 
pedances of the valves, produces nearly 90 degrees 
phase change. With no applied modulation, assuming 
perfect balance, the voltage across C is zero and the 
frequency is unchanged. When the balance is upset 
by modulation, however, the amplifier takes a leading 
or lagging current, depending on which modulator 
valve is predominant. The r.f. phase relationships for 
a perfect set-up are shown in Fig. 6. 

The capacitor C is made variable to provide con- 
trol of deviation sensitivity (i.e., kc/s deviation per 
volt of audio input). The centre-tapped phase-split- 
ting transformer is tuned by a split-stator capacitor. 
This gives an adjustment of phase, and the presence 
of the tuned circuit in the reactive loop gives some 
protection against parasitic oscillations which might 
otherwise occur, particularly on over-modulation. 
One side of this tuned circuit is coupled back to the 
oscillator grid to maintain oscillation. 

Only single-sided modulation input is required as 
the modulator pair acts as an a.f. phase-splitter, the 
cathode impedance being high and the second grid 
being virtually earthed with respect’ to a.f. voltages. 

With such a modulator it was found possible to 
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obtain quite linear modulation over a range of +1 or 
2 parts in 1,000, tested statically; that is to say, by 
applying d.c. modulating potentials and measuring the 
frequency. When tested dynamically, however, the 
story was very different. At various modulation fre- 
quencies peaks of a.m. appeared, accompanied by 
some f.m. distortion. It was apparent that unwanted 
modes of vibration more than two parts in a thousand 
away from the main mode were being excited by the 
fm. sidebands. Efforts were made to avoid these 
modes by trial-and-error methods of crystal plate 
“ dimensioning,” bevelling, etc., without success. The 
unwanted modes varied in position in the frequency 
spectrum but were never absent. One significant 
feature was observed the unwanted modes were in- 
variably higher in frequency than the wanted mode, 
usually within the range of 1 to 5 per cent higher. 
This was clue No. 1 to the source of the trouble. 
Clue No. 2 was the distribution of the amplitude of 
vibration over the surfaces of the crystals. In the 
main mode, the amplitude was always greatest in the 
centre of the contiguous electrodes, falling away to 
zero at the edges. In the first unwanted mode, the 
electrode area exhibited three antinodes along one 
axis. In the second, three along the other. In the third, 
three each way. In the fourth, five along one axis, 
and so on. 

These divisions could not represent standing waves 
in the usual sense, as they were many wavelengths 
long in terms of the wavelength in quartz. Clearly 
they were due to an interference of waves travelling 
nearly normal to the surface of the plate and being 
reflected from the edges of the electrodes as in Fig. 7 
This, with one exception, is precisely analogous to a 
cavity resonator terminated all round by waveguide 
stubs which are just smaller than the cut-off dimen- 
sion. The exception is that the velocity of transverse 
waves in quartz varies with direction, whereas that 
in a waveguide or a cavity resonator is constant with 
direction. This rentark, of course, applies to the free- 
wave components and not to the resultant wave, 
which has group and phase velocities different from 
this. 


RE VOLTS MODULATOR VOLTS 
ON ANODE ACROSS 
MOD. GRIDS CURRENTS c 


MODULATORS 
BALANCED 


idee f LOWERED 


MOD. 2 
MORE -_ f RAISED 
EFFECTIVE (LEADING) 


Fig. 6. R.f. phase relationships for a perfect set-up in 
balanced modulator. 
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Fig. 7. Schematic diagram of section of quartz crystal 
showing wanted and unwanted modes of vibration. 


Now the mathematics of cavity resonators and 
waveguides is well known, and by inserting suitable 
constants derived from experimental results it is pos- 
sible to calculate all the unwanted frequencies and to 
design a plate so as to place the nearest of them 
outside the significant bandwidth of the system. 
Furthermore, by suitable choice of the weight of the 
electrodes (in relation to their size, the frequency and 
the “cut” of the plate) so that only the main mode 
is totally reflected at the electrode edges, higher fre- 
quencies are passed into the outer area of the plate. 
Thus the bare quartz surrounding the electrodes 
behaves as a waveguide filter. The edge of the plate 
is coated by a mechanically absorbent material which 
is a good acoustic match to quartz, so that the un- 
wanted modes are completely damped. 

It might be thought that if this absorption is so 
good it would be unnecessary to place the resonances 
outside the system bandwidth. This is not so, because 
were the cut-off frequency of the “ waveguide” within 
the working band some significant f.m. sidebands 
would be absorbed, giving rise to distortion and a.m. 

The design of these crystals is not simple, but a 
range suitable for broadcast f.m. with modulation fre- 
quencies up to 20kc/s has been designed for an 
extreme frequency range of 3.3 to 5Mc/s and a pre- 
ferred range of 3.5 to 4.5Mc/s, and crystals made so 
far have been very successful indeed. The Q value 
in the wanted mode is between 100,000 and 200,000. 
Unwanted modes cannot be detected. 

The output from the crystal oscillator is passed 
through a buffer stage, three doublers and a trebler 
(all heavily damped) to a drive output stage delivering 
about five watts at 85-108Mc/s to the main amplifiers 
of the transmitter as indicated in the block schematic 
diagram of Fig. 8. Thus the number of valves in 
the active chain, including a pre-emphasis valve, is 
only ten before reaching the carrier frequency. This 
is in contrast with the much higher numbers used in 
other systems, and results in greater reliability and 
less maintenance work. 

Other valves and circuits are included in the drive 
unit for alignment purposes, and no vxternal equip- 
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ment is necessary. A crystal reference oscillator and 
beat detector are included for datum frequency adjust- 
ment and for listening to “Bessel zeros.” As most 
readers will be aware, the amplitudes of f.m. sidebands 
are governed by Bessel functions, which become zero 
for various orders of sideband with certain amplitudes 
and frequencies of sine-wave modulation. These 
points are very useful for the calibration of a direct- 
reading “ deviation meter ” which is, in fact, a modula- 
tion input voltmeter. A sine-wave modulating oscil- 
lator of fixed frequency is included for this test. 

A listening point is provided also on the automatic 
level control system, so that a.m. can be detected. 
A.m. is produced at the modulation frequency if the 
modulator r.f. phase is wrong and at this frequency 
and its second harmonic if the quarter-wave network 
condenser across the crystal is wrongly adjusted. 
These two controls may be adjusted for minimum 
a.m. in the same way as one would adjust a particu- 
larly amenable a.c. bridge circuit for amplitude and 
phase. When these adjustments have been made in 
this way, the distortion of the system at +75kc/s 
deviation is less than 1 per cent and the shift of carrier 
with applied modulation is of the order of ten parts 
in a million or less. 

The shift of carrier with modulation is a feature 
which cannot occur with properly designed phase- 
modulation systems, but in the author’s opinion this 
does not represent an advantage for those systems. 
Of itself, a small shift of carrier frequency with modu- 
lation is not important. What is important is that, 
if such shift does occur, audio distortion must be 
occurring also. Carrier frequency being easily 
observed, it provides a useful check on quality of 
transmission in a true f.m. system. 

Many readers will ask the question: “If a crystal 
can be varied in frequency so much, what is its advan- 
tage over a tuned-circuit oscillator?” A little thought 
will show that there are many advantages. In the first 
place, no tuned circuit yet made has as good a thermal 
performance as a well-made quartz crystal. Even if 
the tuned circuit is compensated for temperature it 
will not have a very low temperature coefficient of 
frequency over a wide range of temperatures and it 
is unlikely that the compensating parts will react to 
temperature change at the same rate. Probably one 
of the nearest approaches to crystal performance is 
that of the well-known Marconi-Franklin drive, but 
even this is not nearly as good as the crystal, and it 
is far more expensive. Another important advantage 
is robustness. A tuned circuit is more likely to suffer 
from vibration effects and might be disturbed 
accidentally in a number of ways. A tuned circuit, 
too, is more subject to frequency drift. Finally, the 
high Q value of the crystal makes it possible to use 
a large effective capacitance, C’, in the oscillator, which 
reduces the effects of stray capacitance changes. The 
high Q value also reduces the effects of phase changes 
in the oscillator valve caused by changes in cathode 
coating impedance or of electron transit time. 

The performance of an actual transmitter at its 
acceptance tests may be of soime interest, though 
space restrictions forbid a full report here. The tests 
were conducted by using a monitor receiver (also 
designed and built by Marconi’s Wireless Telegraph 
Co., Ltd.) and standard transmission-measuring 
equipment. All distortion figures obtained by these 
tests include those in both the transmitter and the 
receiver. 

At the standard deviation of 75kc/s, the maximum 
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distortion measured at the site was 1.2 per cent at 
30c/s. The only cause of increased distortion at low 
frequencies is the input transformer. At 100kc/s 
deviation the distortion was found to be less than 1.5 
per cent. 

A.m. noise measured at the site with no deviation 
was 60db down. With 100-kc/s deviation at 400c/s 
modulation frequency it was 53db down. F.m. noise 
at the site was 60db down. 

The carrier-frequency change was two parts in a 
million when the deviation was raised from zero to 
100kc/s. The greatest change of carrier frequency 
in 48 hours’ run was 12 parts in a million. 

The frequency response is shown in Fig. 9, with 
no pre-emphasis applied. The droop at the top is 
applied by a filter circuit to comply with the cus- 
tomer’s specification of approximately 3db down at 
15kc/s and 10db down at 20kc/s. 

Although the chief interest in the “FMQ” system 
centres on its use for broadcasting, it must not be 
thought that its use is restricted to this. It may be 
used, also, for f.s.k. (frequency-shift-keying), 
“diversity f.m.” (anti-fading modulation), “privacy 
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f.m.” (2-4c/s modulation) and facsimile fm. In one 
design it has been possible to use only a single oscil- 
lator valve and one double-triode modulator valve to 
give sufficient linearity and deviation for f.s.k. and 
“diversity f.m.” with 1 in 100,000 carrier-frequency 
stability. 

Another use which has not been exploited much, 
so far, is that of a crystal oscillator, linearly variable 
over a frequency range up to about } per cent, for 
use as a local oscillator, a transmitter drive or an 
interpolation oscillator in frequency measurement. If 
equipped with a tuning motor and suitable circuitry a 
crystal drive of great simplicity and reliability can 
be made to follow the frequency of a highly stable 
but more complex oscillator, or a radiated carrier, 
if the signal is present, but to oscillate within Copen- 
hagen tolerances if it is not. On the other hand, 
it must not be thought that “FMQ” is the answer 


to everything. For example, n.f.m. (narrow-band 
f.m.) communications equipment which does not use 
low modulation frequencies can make better use of 
phase modulation. Neither can “FMQ” be used for 
wide-band f.m. links for television or multiplex 
signalling. 

The proper place for “FMQ™” is for “dc.” or 
audio-frequency modulation applications where 
simplicity and reliability are of first importance. 

In conclusion, grateful acknowledgment must be 
made to Mr. H. R. Cantelo, who did so much to 
encourage the adoption of the scheme in its early 
stages, to Mr. A. Miller, who carried out most of 
the final development of the transmitter drive, to 
Mr. and Mrs. D. Fairweather, and Mr. N. J. Beane, 
who co-operated in the manufacture of a satisfactory 
crystal plate, and to others in the Marconi Company 
who were concerned. 


NEW BOOKS 


Radio Installations. By W. E. Pannett. Pp. 444, with 
244 illustrations. Chapman & Hall, 37, Essex Street, 
London, W.C.2. Price 45s. 

The author is an executive engineer of long standing 
in Marconi’s Wireless Telegraph Company and has been 
engaged on the overall planning and construction of radio 
transmitting and receiving installations for broadcasting 
and communication purposes for some ag | years. He 
has produced a book which, as G. M. Wright, chief 
engineer of Marconi’s, says in his foreword, is “ unique 
in the extensive literature devoted to radio communica- 
tion.” 

In the preface the author points out that while most 
books on radio engineering aré primarily concerned with 
theoretical expositions of circuits and valves for the 
student, his own approach is to the practising engineer 
whose work is to plan and construct complete installa- 
tions and to deal either directly or indirectly with their 
maintenance and operation. 

In this he has succeeded remarkably well and gives 
information of the sort which can only be acquired after 
many years of practical experience. is book contains 
much of what, in the present-day welter of specialized 
techniques, is almost becoming a lost art but which, in 
fact, must never be lost by those concerned with the 
practical design and operation of the wide range of 
modern transmitting and receiving installations. 

The early chapters of the book deal with the selection 
of sites for broadcasting stations in the medium, high 
and v.h.f. bands, and also for transmitters and receivers 
for commercial communication, together with the general 
planning of the installation, including building require- 
ments, foundations and layout of transmitters, auxiliaries 
and power plant. Power supply and distribution re- 
quirements for transmitters, including sub-stations, 
emergency gencrating plant and the characteristics which 
this plant should possess, are discussed, as well as power 
distribution switchgear, cabling and wiring and the selec- 
tion of cables for audio-frequency and radio-frequency 
interconnections. 

Two chapters are concerned with valves and their 
power supplies, with useful information on hot-cathode 
and mercury-arc rectifiers and their smoothing circuits 
for high-power transmitting installations. 

Subsequent chapters deal with amplifiers and oscil- 
lators, the basic design of complete transmitters, modulat- 
ing and keying systems, valve plant and control 
and protective equipment. This information is rarely 
available, except in the engineering departments of a 
radio transmitter manufacturer or a_ broadcasting 
authority 

The author deals also with the practical characteristics 
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and construction of radio-frequency transmission lines, 
im ce matching and aerial coupling circuits. 

two penultimate chapters are concerned with the 
general principles of communication receivers, complete 
commercial receiving installations and the equipment of 
control centres dealing with commercial radio-telephone 
and telegraph traffic. The final chapter, which deals with 
the problems of equipment maintenance and testing, is of 
special interest to the installing engineer and the station 
operator. 

The book is valuable to the young installations engineer 
because it records the results of real engineering ex- 
perience. Furthermore, he will not wish to part with 
it as he becomes more senior in his profession because, 
as a book of reference, he will still find its contents of 
great value. 


Magnetic Recording. By S. J. Begun. Pp. 232+ XVIII 
with 145 illustrations. Thermionic (ay Ltd., 
Morris House, Jermyn Street, London, W.1. Price 25s. 

RITTEN by the chief engineer of the British 
Development Company of America, this book gives 

a broad survey of the state of the art of magnetic record- 

ing up to 1948. 

The opening chapter on the history of magnetic 
recording traces the subject back to an article by Oberlin 
Smith in the Electrical World of 1888 and includes a more 
detailed account of Poulsen’s pioneer work than is to 
be found in most sources. 

A condensed chapter on the factors in acoustics 
relevant to sound recording follows, and leads to a 
detailed examination of magnetic theory and its applica- 
tion to recording with d.c. and a.c. bias, the origin of 
background noise, demagnetization and the “gap effect” 
in relation to the recording and playback of high 
frequencies. 

In dealing with magnetic recording materials, and later 
with descriptions of complete machines (nearly thirty are 
dealt with), the emphasis is on homogeneous wires and 
tapes, but the German Magnetophon and four American 
machines are included as representatives of the alterna- 
tive method of using coated plastic tapes. This is only 
to be expected since the book went to press before the 
present spate of tape recorders appeared on the market. 

As far as principles are concerned, however, the text is 
equally applicable to wire or coated tape, and the book 
can be recommended to those seeking an introduction to 
a subject which, as the author points out in his preface, 
is still in the stages of adolescence. 

Useful references to European as well as American 
sources of information appear at the end of each — 

F. L. D. 
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FURTHER NOTES ON 


THE 


T-Match Television Aerial 


Choice of Materials, Method of Construction 


and Dimensions for all Television Channels 


By B. MAYSON 


HE description of the T-match television aerial 
aroused considerable interest at the time of its 
publication, and more recently requests have 

been received for the design of one for the Holme 
Moss frequency, so that it seems opportune for some 
further notes on the subject. 

As will be remembered from the original article, 
the general form of the T-match aerial is as shown 
in Fig. 1, in this case a three-element system is illus- 
trated. To begin with, it is desired to single out two 
of the several features which, in the writer’s opinion, 
make this type of aerial so very attractive. First, exact 
aerial-to-feeder matching is possible; second, the 
whole of the metallic structure can be earthed, pro- 
viding not only protection against lightning but also a 
means of draining static charges to earth and thereby 
reducing receiver noise. 

There is some difference of opinion regarding the 
theory of the T-matching device, but while a full 
discussion of the subject is outside the scope of these 
notes, a few general remarks might help to clarify the 
situation. With reference to Fig. 2, we know that as 
the tapping points B are moved towards A the imped- 
ance at the feed point D decreases; conversely, as the 
tapping points are moved towards C the impedance at 
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the feed point increases. Thus, by positioning the 
tapping points correctly, we can match the feed point 
exactly to any line, or cable, of an impedance up to 
300 ohms, providing the matching rods are of the 
same diameter as the aerial rod. Why 300 ohms? 
Because when the tapping points reach the extremities 
of the aerial rod the T-match ceases to exist and we 
are left with a two-element folded dipole, which is 
well known to have an input impedance equal to four 
times that of a half-wave rod of 75 ohms nominal im- 
pedance. Incidentally, by using matching rods which 
are unequal in diameter to the aerial rod, we can 
achieve a multiplication factor higher than four. 

Returning to the general case, it should be noted 
that the addition of parasitic elements (directors and 
reflectors) to a half-wave dipole not only increases the 
gain, but also lowers the centre impedance. Table 2 
gives the approximate values of the feed impedance 
of some typical arrays. 

Dimensions.—The dimensions recommended 
originally for the two-element aerial have proved 
satisfactory in practice, as have the dimensions of a 
three-element system which has since been tried out 
in various localities. The data has now been extended 
to cover all the five projected television channels and 
is included in Table 1, which should be used in con- 


TABLE IL. 
Dimensions of Aerials 


| Station 


Dimensions in inches. 


of 
| - | Aerial 


D E 


| 2-Element 
| Alexandra Palace 


3.0 


3-Element 


3.0 


| 
| | 2-Element 
| Holme Moss 


3.0 


| os 3-Element 


3.0 


2-Element 
| Kirk O’Shotts 


3.0 


3-Element 


3.0 


| 2-Element 


3.0 


| 3-Element 


3.0 


| 2-Element 
Wenvoe 


3.0 


| 3-Element 


| Sutton Coldfield 
| 
l 


3.0 
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junction with Fig. 1. The approximate figures given 
in Col. E assume that the matching rods and the 
aerial rod are of equal diameter. - 

Comparatively few readers will require a four- 
element aerial, but when it is needed it will only be 
necessary to add a second director to the three-ele- 
ment type in Fig. 1. From Table 1, the spacing 
between directors can be as Col. F; the length of 
the second director as Col. G minus 3 per cent; while 
the initial setting of the matching adjustment, as in 
Col. E (three-element) minus 14 per cent. These 
dimensions will provide a starting point. 


The Matching Section Insulator.—A modified ver- 
sion of the matching section is given in Fig. 3, which 
differs from the original in respect of the insulator 
only. There appears to be some uncertainty regard- 
ing the permissible length of the insulator separating 
the adjacent ends of the matching rods, and regarding 
the insulator itself. As regards length, lin is satis- 
factory and up to 2 in permissible. Obviously, a short 
insulator permits the cable attachment to be made 
without any undesirable splaying of the cable ends. 
As for the insulator itself, the one used on the original 
aerial came out of the scrap box and cannot now be 
identified. However, a suitable alternative can be 
made quite easily. Referring to Fig. 3, it will be seen 
that the porcelain insulator specified originally is re- 
placed by a short length of insulating rod pushed into 
the adjacent ends of the matching tubes and adjusted 
so that the ends of these tubes are lin apart. Pro- 
vided the insulating rod fits tightly there is no need 
to pin it. In order to increase the leakage path of the 
insulator a disc, E, may be fitted as shown. 

For the insulating rod we require a material with 
a low loss factor at television frequencies, low 
moisture absorption, high resistance to the effects of 
outside exposure, and so forth. Now as far as the 
first requirement goes ordinary porcelain does not 
show up well since it has a high power factor at 
50 Mc/s. Polystyrene or Polythene will do very 
nicely, the latter being the easier to work. Otherwise 
we can use Paxolin, which is easily obtainable. The 
disc need not be of the same material. Perspex has 
been used with every satisfaction and fixed in place 
with Bostik compound. 


Adjusting the Matching.—Theoretically, the match- 
ing procedure is simple. First set the matching strips 
(Fig. 3, C) in accordance with Table 1 (Col. E). Then, 
with the aerial connected to the receiver, set the bright- 
ness control (contrast control fully anti-clockwise) 
until the raster just shows, and then advance the con- 
trast until a picture is received. Keep the contrast as 


TABLE IL 


Centre impedance and gain of aerial systems with element 
spacings as Table 1. (Without matching section.) 


Centre 
impedance 
ohms 


Gain in 
db over 4) 
dipole 


Type of Aerial 


$A dipole .. a’ ro 0 


| 2-element .. bs - 3 


3-element .. aS em 6-8 


| 4element .. 
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DIRECTOR AERIAL nercecton Fig. 1. 


‘ 


Fig. 1. General form of a 
three-element T-match aerial 
consisting of a director (G), 
aerial rod (B) and reflector, (A). 


Fig. 2. Method of arranging a 
T-matching section. 


Fig. 3. Detail sketch of a 
T-matching section. A is the 
aerial rod, F the cross arm or 
boom, C the adjusting clips, D 
the cable connections, and E a 
disc to increase the effective 
leakage path of the insulator. 


low as possible consistent with a steady picture. At 
the aerial end adjust the matching strips equally to- 
wards or away from the insulator until, at the receiver 
end, the best picture is obtained. Reduce contrast and 
repeat the process. If we remember that the contrast 
control of a television receiver is equivalent to the 
r.f. gain control of a sound receiver and that when the 
matching is correct the signal input to the receiver will 
be maximum, then there should be no difficulty in 
understanding the procedure. 

Unfortunately the job is less easy in practice be- 
cause, to get the optimum result, the adjustments 
must be made with the aerial in situ, a condition 
applicable to all matching systems except in the case 
of the aerial matching transformer.’ If the aerial is 
to be mounted on a chimney, adjustment in situ is 
quite practicable with the aid of a helper who can 
signal from the receiver end. Incidentally, the point 
to watch here is to keep one’s body out of the field 
of the aerial while the observation is being made. 

If the aerial is to be mounted on a long pole the 
best thing to do is to devise a method of hauling 
the aerial up and down so that adjustments can be 
made. One word of advice: choose a windless day 
for this 

In the event of adjustment in situ being imprac- 
ticable, the figures given in Table 1 (Col. E) will give 
reasonably good results. These figures, it should be 
noted, assume a feeder characteristic impedance of 
73 ohms. But turning to Table 3 we see that we 
cannot be sure what the exact characteristic im- 
pedance of a given feeder will be in practice. How- 


2“ Aerial Feeder Connections,” W. T. Cocking. (Wireless World, 
Dec., 1950.) 
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ever, with the T-match aerial, this point need not 
worry us in the least. 

Construction.—Originally a heavy-gauge gas piping, 
gas fittings and Duralumin tubing were used, which 
resulted in a robust, but unduly heavy, structure. The 
obvious course for the constructor working with 
simple tools only is to use aluminium-alloy conduit 
and light-alloy die-cast conduit fittings, as indicated 
in Fig. 4. A three-element layout is shown here; the 
combination of parts for a two- or four-element type 
will be obvious from this sketch. Screwed conduit 
and screwed fittings are recommended. Generally, 
local suppliers will undertake to screw the ends of 
the conduit as required; the fittings, of course, are 
already screwed. Alternatively, if there is any diffi- 
culty in getting threads cut locally, some firms 
market conduit fittings which dispense with screwing. 
All that is necessary is to push the conduit into the 
fittings and tighten up with a screwdriver. 

Whether screwed or gripped material is used, all 
points should be pinned where there is a likelihood 
of pivoting taking place due to the action of the winds. 
This applies particularly to the junction of the mast 
section and its “T” piece. Additionally, it is vitally 
necessary to pin the mast section so that it cannot 
turn in its lower-end holdings, and lack of attention 
to this detail can result in a television aerial changing 
its bearing subsequent to installation. 

Following a study of Fig. 3, there should be no 
difficulty in constructing the matching section. A 
point to watch is to cut the matching rods some inches 
longer than shown in Table 1 (Col. E) to allow for 
adjustment. For the cable connecting clips, Fig. 3 (D), 
it is suggested a pair of double-screw earthing clips 
of 4-in diameter be used and these can be purchased 
along with the conduit fittings. A similar clip, but of 
l-in diameter, can be used for attaching the mast 


TABLE Ill. 
Characteristic impedance of some typical feeder cables. 


| | 
| Overall | Nominal 
| size | imped- 
ins. ance 
ohms. 


Actual 
imped- 
ance 
ohms. 


Attenua- 


70 60-75 


48-60 


Screened twin 90-110 


Unscreened | | 


70-90 | 2.2db 
J 


twin 


REFLECTOR 


Fig. 4. Constructional details of a 3-element 
T-match aerial. Parts are as follows :— A, 
reducing socket lin to $in ; B, I-in screwed tee 
piece; C, 4-way circular junction box !-in inlet 
or 4-way screwed junction socket if obtoinoble; 
D, 4-in dia conduit ; E, |-in dia conduit for mast 
section, F, |-in dia conduit cross-arm or boom ; 
G, support needed for 3- and 4-element arrays. 


section earthing wire. The adjusting strips, 
Fig. 3 (C), will have to be made up; for the 
original aerial 4-in soft brass strip of 20 s.w.g. 
was used. 

Weatherproofing.—The necessity for 
weatherproofing will, of course, depend on the materials 
used. Most modern aluminium alloys have a high 
corrosion resistance, therefore painting need not be 
done. Where dissimilar metals are in contact, how- 
ever, as in the case of brass adjusting strips and 
aluminium-alloy tubing, it will certainly be necessary 
to treat the junctions to prevent electrolytic action 
taking place. 


TELEVISION RADIO LINKS 


;-XCEPTIONALLY long ranges are claimed for 

a new type of television link equipment recently 
supplied by E.M.I. to the B.B.C. Transmitted 
power of the sets is from 3-5 watts, generated by 
klystrons of new design, and it is stated that reliable 
“ operational” signals have been obtained at distances 
of well over 45 miles. The wavelength is about 7cm 
and frequency modulation is used. 

In addition to vision and sound channels, the equip- 
ment provides for two-way communication, so the 
producer of a television outside broadcast can keep in 
touch with the station from which the programme is 
being radiated. 

As there is plenty of aerial gain to spare, the beam 
can be made wide enough to minimize difficulties in 
setting up the parabolic reflectors. 


“Emitron’’ centimetre- 
wave link equipment for 
relaying television outside 
broadcasts. 
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THE “BELLING-LEE” PAGE 


Providing technical information, service and advice in relation 
to our products and the suppression of electrical interference 


Too much signal ? 

With the opening of the new 
transmitter we anticipate a sub- 
stantial increase in our technical 
correspondence. 

Problems are bound to arise; 
amongst these we forsee cases of 
aerial installations which give too 
high a signal level, necessitating 
the use of attenuators. 

This condition is especially likely 
to arise in locations where an “ H ”’ 
type aerial has still to be used 
relatively close to the transmitter 
in order to combat interference. 


Re 


Ra 


FIG. 1 


igure 1 illustrates a suitable 

attenuation arrangement for coaxial 

80-ohm feeder, whilst Figure 2 

shows an arrangement for 80-ohm 
Rey 


twin feeder 
eR 
FIG.2 


In the latter there is a series 
resistor in each line, of half the 
value of the single series resistor 
R B shown in Figure 1. 

Suggested value for various degrees 
of attenuation are as follows :— 
Attenuation RA RB 

6 db 240 ohms 62 ohms 
12 db 130 ohms 150 ohms 
18 db 100 ohms 330 ohms 

91 ohms 620 ohm; 


Re, 
T WV 


rag 
WWW 


We had hoped to manufacture a 
complete range of attenuators, but 
demand completely outstrips supply 
as at the present time there is a 
world shortage of resistors. 

Illustration above (Figure 3) 
shows the “ Belling-Lee"’ coaxial 
outlet box L.735 with line attenu- 
ators L.729 designed for insertion 
losses of 6, 12, 18, 24 and 36 db. 


Using Television Aerials 

off resonance 

Quite a lot has been written on 
this subject and we are often asked 
“ what will happen if I use a London 
aerial on Sutton Coldfield ? ” 

It is quite easy to see what will 
happen using a signal generator. 
What we are going to say applies 
to any ordinary aerials, i.e., it is not 
confined to our own or any other 
make. 

Whereas a dipole is 5 or 6 db 
down, the real trouble starts when 
reflectors and/or directors are added. 
Then the deterioration is really 
serious. It is easy to be more than 
20 db down compared with the 
response of the same ‘aerial in the 
same field strength at its proper 
frequency. In plain figures, it 
means that this aerial picks up less 
than 1/r1oth of the signal. In other 
words’ a viewer with a 3-element 
channel 4 aerial trying to receive 
Holme Moss would, under typical 
conditions, be no worse off with an 
indoor aerial on the first floor. 

We have carried out tests on the 
effects to polar characteristics when 
aerials are misused in this way. 
They show that in certain cases the 
directional properties are almost 
lost so that if, say a channel 4 
dipole and reflector does pick up 
sufficient signal from Holme Moss to 
operate a receiver, it may not be able 
to afford sufficient discrimination 
against “ ghosts”’ or interference. 

It should not be necessary to 
remind readers of this page that the 
length of the crossarm is a function 
of the frequency of the aerial. 
Correspondence shows that many 
people still think they need only 
change the length of the elements. 
Information regarding conversion 
kits has already appeared here, but 
if any reader has missed this 
information we will gladly send him 
a reprint of the appropriate page. 


Motor Car Ignition Suppression 
for Television and Car Radio 


Even nowadays many people are 
not clear of the difference and why 


Distributor Suppressor L..630, 
screw in type. 


All motor cars should be so sup- 
pressed that they do not interfere 
with Television. This is done by 


BELLING ¢ LEE LTD 


screwing a resistor suppressor in 
series with the lead from the coil 
to the distributor, at the distributor. 
This is insufficient if you are going 
to fit car radio. In this case you 
must, in addition, fit a plug sup- 


Distributor Suppressor L.1274, 
side entry type. 


pressor to each plug lead. Some- 
times it is not practicable to fit a 
resistor to the distributor, in such 
cases a plug suppressor on each plug 
will be necessary. 

Obviously a car fitted with normal 
car radio and adequately suppressed 
will not interfere with Television. 

It may be worth mentioning that 
in suppressing a motor car, the 
presence of the bonnet supplies a 
measure of screening which is 
absent from ‘some tractor types of 
vehicles. Such vehicles require plug 


Sparking Plug Suppressor L.1143. 


suppressors, as do motor-cycles and 
portable pumps, compressors, con- 
crete mixers or similar appliances 
driven by a petrol engine. 


How far on an indoor aerial? 


An enthusiastic user of one of our 
indoor aerials writes that he is 
getting interference from vacuum 
cleaners. He goes on to state that 
whereas we only claim 8-10 miles 
as the sure range for our aerial, he 
is in fact using it 80 miles from the 
transmitter. 

In our reply we pointed out that, 
in our opinion, the very fact that 
he was having trouble with inter- 
ference was due to his expecting an 
indoor aerial to give satisfaction at 
such a distance. We feel that if 
he used a good outdoor aerial his 
signal-to-noise ratio would show a 
very considerable improvement. 
After all, 80 miles away from the 
transmitter is very much “ fringe ” 
area reception on any aerial. 


3/7 


Fs Did you know? A motor 
car can seriously interfere 
with electronic research and 
television reception 


Fit a "‘Belling-Lee’’ sup- 
pressor L.1274 or L. 630 to 
the distributor lead, does 
not affect engine perfora- 
ance and helps an industry 
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Light . .. robust . . . durable 
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Sexterce) miniature H.1. Rectifiers 


RECTIFIERS 


SenTerCel miniature H.T. Selenium rectifiers 
offer these unique features : 


© Instant starting — no warming-up period 
Unlimited instantaneous overload 
No limit to size of reservoir capacitor 


Withstand overloads such as charging 
current of deformed electrolytic capacitors. 


Low heat dissipation 

Practically indestructible in service 
Simple mounting — no valve holder 
Simple wiring — two connectors only 
Small size . . . low weight 

Low cost 


Ratings 


TYPE RMI RM2 RM3 RM4 


Maximum ambient temperature 35°C = 55°C § 35°C | 55°C | 35°C | 55°C | 35°C | 40°C 55°C 
Maximum output current (mean) 60mA | 30mA 1100mA | 60mA [120mA_ 90mA 275mA 250mA 125mA 
Maximum input voltage @.m.s.) 125V 125V 125V 250V 
Maximum peak inverse voltage 350V 350V 700V 

Max. instantaneous peak current Unlimited Unlimited Unlimited Unlimited 
Weight 1.4 oz. 2 o2. 4.5 ox. 


2.BA. 
SPINDLE 


Standard Telephones and Cables Limited 


Registered Office : Connaught House, Aldwych, London, W.C.2 


RECTIFIER DIVISION : WARWICK ROAD, BOREHAM WOOD, HERTS. Phone: Elstree 2401 Grams : SenTerCel Borehamwood 


LETTERS TO 


THE EDITOR 


The Editor does not necessarily endorse the opinions expressed by his correspondents. 


The Modulation Battle 


‘THE many letters to you on this subject seem to have 
entirely missed the obvious solution: the use of both 
systems. 

A.M. can be received on existing receivers with the 
addition of a convertor; it would be an easy matter for 
manufacturers to include this in future sets. An a.m. 
receiver can be cheaply produced, but the f.m. system would 
be there for those who could afford the type of receiver 
which is necessary to take full advantage of it. ; 

The export of f.m. receivers (a very important point) 
would be helped by a home demand. 

North Harrow, FRANK BLACKBURN 

Middlesex. 


Your report on Mr. Brinkley’s paper (Sept. issue) 
appears to me to present a somewhat distorted ver- 
sion. For instance 1 cannot agree that Mr. Adorian’s 
acceptance of a.m. on a short-term basis seemed to ex- 
press the general feeling of the Convention. 

This Convention was surely concerned with engineer- 
ing* and not with one more display of our national rags 
and tatters or even with quasi-political discussions. 

Dealing with the purely engineering aspect of the dis- 
cussion I gathered that the only major item on which 
issue could be raised against the runaway superiority of 
f.m. over a.m. was on the band-width involved in the two 
systems. In my own measurements with comparative 
receivers for the two systems, I would emphatically point 
out that even where the a.m. receiver has been given a 
band-width of 200kc/s, the same as is required for f.m., 
the a.m. receiver is still at least one grade worse in its 
discrimination against impulsive interference. The noise 
limiter used with the a.m. receiver was of the rise time 
discriminator type, with an audio capability up to 
12.5kc/s. Increasing the pass band of the a.m. receiver 
up to 0.5Mc/s certainly gave less difference in the re- 
sponse of the two systems to impulsive noise, but this 
can hardly be taken as favourable towards a.m. If 
narrow-band a.m. were to be adopted the listener could 
say goodbye to either high-quality reproduction or effi- 
cient noise suppression, or more likely both, in urban 
areas. As a town dweller myself, surrounded by all 
manner of impulsive noise generators, I confess to writing 
with some feeling 

Turning now, perforce, to the economic angle of this 
controversy, we are all sadly aware in these islands that 
to expect to have the best for our own consumption is 
an expectation regarded as near treason in some quarters. 
In contrast to such ideas, I would give it as my opinion 
that this is one best we cannot afford to do without. If 
we are to continue to export our radio equipment we 
must supply the best. If we have no home market to 
create the initial demand and thus permit the low-cost 
benefits of a reasonable degree of mass production to 
be built up, we shall certainly be unable to compete in 
world markets, and so far as I am aware this is the 
only country where f.m. has not been decided upon for 
v.hf. broadcasting. 

If it is argued that a.m. should be adopted only as a 
short-term policy, I feel it is pertinent to ask with some 
suspicion what is a short term? F H. BEAUMONT. 

R. N. Fitton, Ltd., 

wpe ETE Yorks. 


* This paper, and the discussion which followed it, was as much 
concerned with economics as engineering.—Eb. 
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Legitimizing the “Puff” 


I QUITE agree with A. C. Kay (August issue) that the 
present capacitance units could be improved, but I 
am stricken with horror at his proposed remedy of making 
the picofarad (renamed) the “practical” unit. If we 
accept the principle of an integrated system of units, the 
farad must be determined by the definitions of volt and 
coulomb. We have suffered and cursed for years under 
the triplicated burden of e.m.us, e.s.us, and “ practical” 
units, and now at last, 50 years A.G. (After Giorgi) hope 
dawns. Without personal malice I wish Mr. Kay’s pro- 
posed extra unit the worst of luck! 

The problem has been wrongly appreciated. size 
of the basic unit is not important if the system of sub- 
multiples is adequate. The solution is simple and direct: 
we need a metric prefix for 10°’, and it is absurd that, 
needing it, we cannot provide ourselves with one. While 
this is not really a field for rugged individualism no 
official extensions to the metric prefixes were provided 
for the badly needed 10° and 10°"* so the Americans 
(having 10° of everything) coined “bega” by analogy 
with “mega,” while Campbell suggested “ pico” (per- 
haps from Ital. “ poco”) which was gratefully seized upon 
on is now better known than the official “ myria” for 

If we are to coi a metric prefix we may as well 
engineer it while we are at it. It should (i) have a dis- 
tinctive initial letter for abbreviation (be warned by mega, 
milli, micro), (ii) two syllables at most for “ wieldiness,” 
(iii) be formed from a root suggesting its meaning in some 
major language, (iv) occur at intervals of 10’ since this 
enables the common accuracy of three significant figures 
to be written without added noughts to position the deci- 
mal point (redundant as information). That smaller 
intervals are not needed is shown by the disuse of deci, 
deka, hecto, and myria. 

The International Metric Convention does not concern 
itself with nomenclature, and we cannot very well revive 
the French revolutionary government. So it is up to 
us, and encouraged by Campbell’s success and with due 
humility, may I suggest for 10~’ farad—LILLIFARAD; 
of obvious origin, fulfilling the specification above, and 
in the modern humorous tradition of electronics (sana- 
—_) 1,000pf or 0.0014F then becomes | lillifarad or 

This adds to the list of metric-decimal 
thus serves the whole physical system of units, electrica! 
or otherwise, whereas Mr. Kay’s suggestion only tackles 
the local problem of noughts on a capacitor, doing in the 
process great damage to the integrated system of units. 

Prestwich, Manchester. V. MAYES. 


prefixes and 


[The prefix “ nano-” (abbreviation nm) for 10-° has some currency 
on the Continent.—Eb.] 


Nomenclature 


HAVE read with. interest Mr. Puckle’s letter (your 

August issue) about the flip-flo I did not know 
who had invented this term which I liked (and adopted) 
as soon as I heard of it, because it is so self-evident. 

The Electronics Glossary and Symbols Panel of the 
Central Radio Bureau, which looks after the standardiza- 
tion of symbols and technical terms in the fighting services, 
has anticipated Mr. Puckle’s wants. Their recommenda- 
tions are given in the Interservices Glossary of Terms used 
in Telecommunications and Electronic Engineering. 


Relaxation circuit—A circuit arrangement, usually of 
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valves, reactances and resistors, which has two states or 
conditions, one, both, or neither of which may be stable. 
The transient voltage produced by passing from one to the 
other, or the voltage in a state of rest, can be used in other 
circuits. 

Stable trigger circuit (Alternative: Trigger circuit).— 
A relaxation circuit which has two stable conditions, and 
can be made to pass very rapidly from one to the other by 
applying a suitable triggering pulse or signal. The Eccles- 
Jordan circuit is an example of a trigger circuit. 

Flip-fiop circuit.—Kipp relay [deprecated]: One-shot 
multivibrator [deprecated].—A relaxation circuit having 
one stable and one unstable condition. By applying a 
triggering pulse or signal it may be made to pass very 
rapidly into the unstable condition whence, after a certain 
time interval, it automatically returns to the stable 
condition. 

Multivibrator—A relaxation circuit which has two 
unstable conditions and successively passes from one to the 
othef as long as it is operating. The Abraham-Bloch 
multivibrator is an example. 

It might be advisable to add “two-state” to the term 
“ stable trigger,” if “ more-than-two-state ” circuits become 
more common. L. BAINBRIDGE-BELL. 

Haslemere, Surrey. 


“Bass Without Big Baffles ” 


PQEPORE correspondence on this subject is closed perhaps 
you would allow me to make a finalsuggestion to those 
wishing to experiment with my amplifier. 

The upper limit of the range of frequencies subjected to 
harmonic distortion by V, is dependent on the choice of 
capacity for C,. ‘Too liberal a harmonic content would un- 
doubtedly have resulted in reports claiming that unpleasant 
distortion products from V, were audible in the final out- 
put. In the April issue I specified a fixed value of 0.14F 
for C,—verging on the safe side. 

However, considerable advantage can be gained by vary- 
ing the value of C, to suit the size of baffle and speaker in 
use. The smaller the baffle the wider should be the range 
of harmonics introduced. Examples of baffle frontage 
areas with suitable values for C, are as follows: — 

Areas of 1 sq ft or less; 0.034F. 

Between 1 sq ft and 4 sq ft; 0.054F. 

In excess of 4 sq ft; 0.14F 
In each case (with the middle control turned well down) 
the advent of any unpleasant products in the output should 
be offset by an increase in capacity of C,. 

The “bass control” of the amplifier alters the level of 
low frequencies passing through the linear channel only, 
and is thus somewhat limited in its range of effect. Some 
readers may prefer to substitute a control switching in 
ic po values of C, instead. K. A. EXLEY 

eeds, 6. 


” 


Screened Valves 


DEPLORE the tendency of British manufacturers of 

American-type valves to relegate the metal-shelled type 
of valve to the ranks of the “ replacement type.” This means 
that manufacture of such valves in this country will soon 
cease. 

The advantage of the metal type of valve is, of course, 
that, when used in r.f. applications, no screening can is 
necessary; indeed the screening is far better than that which 
can be achieved by the use of external screens. 

Scunthorpe, Lincs. KEITH R. BROOK 


Crystal Menace ? 


[IF crystal receivers become popular as antidotes to 
power cuts, I foresee another source of interference 


to short-wave reception All such sets. including the 
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Jointing 


continued 


modern version described in your September issue, will 

radiate harmonics of the station to which they are tuned. 
A partial remedy, of course, is either to earth or dis- 

connect the aerial when the set is not actually in opera- 

tion. It might also be worth while—and practicable—to 

design the two-circuit tuner so as to minimize the radia- 

tion of harmonics. C. KIDD 
London, S.W 


Aluminium 


HAVE noted with interest the article in the May issue 

of your Journai but must protest at its casual dis- 
missal of the method using a solder containing 90 per 
cent tin and 10 per cent zinc. Admittedly, when this 
process is used, the metal has to be cleaned carefully 
but not so carefully as is required for cold welding. 
Furthermore, provided the surface to be tinned is brushed 
under the surface of the molten metal, the results ob- 
tained are perfectly satisfactory and quite equal to any 
that may be obtained by the use of an ultrasonic soldering 
iron. 

The principles in so far as disturbance of the metal 
surface is concerned and the temperatures required are 
substantially the same for both methods and both have 
their own particular application. 

The ultrasonic method is obviously to be preferred 
for thin foils and fine wires where mechanical abrasion 
methods cannot be employed However, completely 
satisfactory results have been obtained throughout the 
electrical industry all over the world by the wire brush- 
ing technique on aluminium-sheathed cables, where it 
is employed for tinning the sheath prior to joint wiping. 
The undoubted success and acceptance of this method 
clearly show the disparaging remarks of your contributor 
to be inadmissible. P. A. RAINE. 

Johnson & Phillips, Ltd., London, S.E.7. 


MANUAL EXPANSION 


LISTENER FARTICIPATION.—A correspondent, Major F. Le 
Heup Salmon, has sent us this illustration of his receiving 
equipment which, by the use of a row of keys below the 
receiver, Drovides a simple means of volume expansion. 
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Exhibition Audio Convention 


Points Raised in the Lectures and Discussions 


of subjects and authors (see p. 373 of our last 

issue) was in itself sufficient augury for the 
success of the audio engineering session of the British 
Institution of Radio Engineers’ 1951 Convention. 
This session was held on 4th—6th September at 
Earls Court in conjunction with the National Radio 
Exhibition. 

The chairman, H. J. Leak, in his opening remarks 
pointed out that in fifteen lectures it would be possible 
only to touch the fringe of so wide a subject and that 
in choosing topics for discussion the guiding principle 
had been to concentrate on stitbjects which were still 
matters of controversy or of which our knowledge was 
less secure—for example, electro-acoustic transducers, 
auditorium acoustics and, at the foundation of all 
matters relating to sound, the mechanism of hearing. 

A lucid description of the anatomy of the ear, 
illustrated by models and microscopic sections, was 
given by Dr. T. S. Littler, who also outlined the 
present state of our knowledge of the nerve processes 
which form an essential part of auditory perception. 
The “ volley’ theory which presupposes the use of 
multiple nerves, “ firing”? in succession, to overcome 
the known frequency limitation of single fibres, and 
the “place”? theory which rests on experimental 
evidence that different frequencies stimulate different 
regions of the basilar membrane, were described and 
discussed. The general opinion seemed to be that 
the brain does not rely on any one system of nerve 
impulses, but on a combination of all, and that their 
relative importance varies with the individual. 

It was pointed out by J. Moir and J. A. Leslie in 
their paper on stereophonic reproduction that the ear 
can discriminate against reflected sound and con- 
centrate on the direct sound, a faculty which preserves 
the sense of direction indoors and makes stereophony 
possible. This inhibitory mechanism may have some 
relation to the variations in rate of firing of a nerve 


ety those interested in electro-acoustics the list 


‘ 


Speech input desk (S.T.C.) 
Ss typical of modern systems 
o ~ 4 of control described by S. Hill. 
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Reverberation time of the Royal Festival Hall as a function 
of frequency. (P. H. Parkin) 


Reverberation times, at 500c/s with full audience, of some 
representative British concert Halls. (P. H. Parkin) 
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as a function of time after the application of a stimulus 
—a point which was referred to by Dr. Littler. It 
was also pointed out that the directivity of the ear under 
stereophonic conditions gave the effect of a 12db 
increase in apparent signal/noise ratio as well as a greater 
tolerance for reduced bandwidth in the reproducing 
system. One contributor to the discussion also claimed 
for stereophony the equivalent of a reduction in inter- 
modulation distortion. 

The fact that reflections with small time delays do 
not destroy the sense of direction (the “‘ Haas effect ’’) 
is also made use of in the design of auditoria, as was 
mentioned by P. H. Parkin when dealing with the 

acoustics of the Royal Festival Hall. 
An important feature of the design is 
the large reflector over the orchestra 
which increases the apparent direct 
sound intensity and contributes to the 
excellent definition for which the Hall 
is noted. Mr. Parkin described the 
measurements made during and after 
the building of the Hall and showed 
curves of the variation of reverberation 
with frequency and the average rever- 
beration time in relation to other well- 
known concert halls. Pulse methods 
of testing, although providing valuable 
information, involved an enormous 
volume of work in measurement and 
interpretation, and in support of this 
a series of pulse echoes taken at 
frequency intervals of a few cycles were 
shown which exhibited wide differ- 
ences in general character. When 
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designing a new hall one had to decide on a genera 
average reverberation time as a basis for calculating the 
amount of absorbent material to be used. 

The problems of high-quality reproduction in small 
rooms were discussed by P. J. Walker who showed 
that reflection from the walls could be arranged to 
simulate a wavefront arriving from a virtual image 
of the sound source outside the room, sufficient 
directivity in the forward radiation from the loud- 
speaker being retained to give the impression of a 
smaller and nearer source over the band of medium 
frequencies predominating in speech. J. S. Young- 
mark, who spoke on the problems of loudspeaker 
cabinet design, demonstrated a method of producing 
a similar effect by using single and multiple units 
according to the nature of the programme. Discussion 
on these papers raised two interesting points—the 
danger of exciting all eigentones of a room when a 
loudspeaker is sited in one corner, and the desirability 
of large volume in cabinets of the ‘“‘bass reflex” 
type in order to reduce the “‘ Q ” at the low-frequency 
acoustic resonance. Figures quoted by one speaker 
gave a Q of 120 for the case of one cabinet of 2 cubic 
feet volume compared with 27 for 10 cu. ft. 

Measurements on loudspeakers and the relation of 
subjective to objective tests were dealt with by F. H. 
Brittain who advocated the use of loudness/pitch 
curves instead of the more usual intensity/frequency 
characteristic. In the discussion which followed it 
was suggested that complete correlation between 
subjective and objective tests presupposed the exist- 
ence of a “ standard ear ”’ and as this does not in fact 
exist, any relationship between hearing and measure- 
ment must always be variable. At the end of the 
lecture Mr. Brittain demonstrated, by means of 
loudspeaker reproduction of tape recordings of his 
own voice, adjusted by means of a sound level meter, 
the incongruities which result from reproducing 
speech at levels differing from the original. 

The importance of competent level monitoring in 
the control room was also one of the points raised by 
S. Hill in his paper on speech input equipment for 
broadcast transmitters. A lively discussion developed 
on the relative merits of peak programme meters as 
used in Europe and the V.U. meter favoured in the 
U.S.A. It was thought that the peak programme 
meter was best, in that it showed what was actually 
happening in the circuit, but that the V.U. meter 
had distinct advantages in large systems, as it was 
less troubled by phase delays, and gave similar 
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Spectra of a.f. energy, including noise, taken over periods 
of i4-2 minutes on Decca standard shellac records ; (top) 
second side of “Danse Macabre’’, (bottom) first side of 
Beethoven’s 5th Symphony. (E. D. Parchment and N. C. 
Mordaunt) 


indications at the ends of a long line. For this reason 
it would gain ground first in telecommunications 
and might be expected to invade broadcast systems at 
a later date. 

Recorded sound was represented by two papers on 
magnetic recording and one on microgroove disc 
recording. In answer to criticisms that pre-emphasis 
in microgroove recording might offset any advantages 
over standard 78-r.p.m. constant-velocity character- 
istics which might otherwise be obtained in the 
matter of tracing distortion, it was pointed out by 
E. D. Parchment and N. C. Mordaunt that present 


British Acoustic ‘*Ferrosonic’’ portable magnetic recorder 
demonstrated by Dr. Kolb. 
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Intermodulation test set. 
described by 
Berth-Jones, showing in- 
put bandpass filter with 
its characteristic. 


development of magnetic recording and of the theories 
of high-frequency bias. He demonstrated, by running 
a film through slowly, that the supersonic bias is 
actually present in the recording, a fact which opens 
up future possibilities of recording at video frequencies. 
The demonstration film was recotded at 50kc/s with 
a 0.008in gap to empha- 
sise that the rapidity of 


decrease of field on 
leaving the gap rather 
than the gap width is the 
deciding factor when 
recording at high fre- 


quencies. 

Traces of supersonic 
modulation could be 
detected in film erased 
with a supersonic field. 
Dr. Kolb favoured the 
use of a.c. mains for 
rs erasure which gave a 


VALVE 
VOLTMETER 


Decca standards give a rise 
of 11 db at 10kc/s compared 
with the American N.A.B. 
figure of 16db and that 
calculations based on maxi- 
mum permissible ampli- 
tudes are not necessarily 
valid for actual recording conditions. In support of this 


FREQUENCY (c/s) 


latter point they have recorded the energy spectra 
(including noise) of the louder parts of typical records 
which indicate the relatively small energy content at 


high frequencies. 

Analytical methods, using equivalent electrical 
circuits as analogue computors, were described by 
K. R. McLachlan and R. Yorke for solving some of 
the first-order design problems of loudspeakers and 
pickups. Calculations of polar and torsional vibra- 
tions in tone arms have been investigated experi- 
mentally with the aid of strain gauges attached to the 
surface of the arm, and have shown good correlation. 
Problems of needle-record contact and stylus wear 
were included by S. Kelly in his paper on piezo- 
electric pick-ups. On the subject of stylus wear, 
Mr. Kelly underlined the variability of sapphire, which 
he attributed to variations in the angles between the 
“* stress surfaces ’’ in the synthetically-grown sapphire 
“boule ” and the axis of the finished stylus. Typical 
wear curves were shown to emphasise the importance 
of reducing vertical pressure as far as possible. 

One of the more important applications of magnetic 
recording is in the film industry, where its convenience 

‘on location” has been already proved. An inter- 
esting portable recorder using jin. tape and synchro- 
nized by a picture frame pulse originating in the 
camera was described by N. Leevers. In the con- 
ventional capstan drive, slip often occurs because the 
capstan becomes polished and the drive is mainly 
indirect via the margins of the rubber pressure roller 
and thence to the polished side of the tape. This has 
been overcome by reversing the tape to bring the oxide 
coating in contact with the rubber. 

In the magnetic sound film system demonstrated 
by Dr. Kolb, standard perforated 35 mm. film base 
is used, and slip cannot arise, though more care must 
be taken in the design of mechanical filters in the 
drive. Dr. Kolb gave an excellent résumé of the 
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Fa 10db reduction in resi- 

dual level. He described 

a machine for this purpose in which a full reel of tape 

is rotated slowly while a translatory movement of a 

mains-energised magnet subjects each part of the reel 
toa decreasing 50-c/s field. 

Difficulties in measuring distortions at the low levels 
achieved in high-quality magnetic recording has led 
to increased interest in intermodulation methods of 
measurement. E. W. Berth-Jones gave details of an 
intermodulation test set capable of d.c. calibration. 
The design is based on a comprehensive survey of all 
significant intermodulation products and takes into 
account the importance of correct rectifier conditions. 
Not the least valuable lesson to be learnt from Mr. 
Berth-Jones’ paper is that percentage intermodulation 
figures are meaningless without a clear statement of 
the conditions under which they are obtained. 

Although in distortion measurement one seldom 
gets as far as, say, the seventh or ninth harmonics, 
it was interesting to learn from L. E. A. Bourn’s paper 

m ‘‘ electrophonic ”’ organs that harmonics up to the 
32nd are significant and are included when synthesizing 
the tone of some of the traditional organ stops. In 
small two-manual instruments use is now made of 
formant tone generators with complex waveforms in 
preference to the original method of combining pure 
tones. It is interesting to learn that phase, as well as 
relative amplitude of harmonics, is significant and is 
taken into account when developing the waveform of 
the generating elements. When stops are mixed, 
some drift of phase is necessary to simulate the 
* vitality’ of a pipe organ and to this end the gene- 
rators are belt-driven to avoid too constant a phase 
relationship between the ranks. 

After describing the development of the modern 
electronic instrument from early beginnings, a short 
recital was given by Mr. Taylor of the John Compton 
Organ Company, who ably demonstrated the quality 
and range of traditional as well as modern tone now 
available to the organist. 

In this brief résumé of the proceedings we have been 
able to select at random only a few of the many 
interesting matters which were demonstrated and 
discussed. We understood, however, that a transcript 
of the discussions, which were recorded throughout, 
will be published, together with the original papers, 
in the Journal of the Brit.I.R.E. 
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German Television 


\ ESTERN Germany now has a 

television station. On Sep- 
tember 3rd regular transmissions 
were started from the station recently 
installed in one of the wartime anti- 
aircraft (flak) towers in the centre of 
Hamburg. Operated by the Nord- 
westdeutscher Rundfunk, the Ger- 
man-made transmitter employs the 
standards proposed by the C.C.ILR.— 
625 lines, 50 frames interlaced, nega- 
tive modulation and f.m. sound. The 
1-kW vision transmitter operates on 
189.25Mc/s and the 0.3-kW sound 
set on 195.75Mc/s. 


Radio Shows 


WITHIN a few days of the 
closing of the 18th National 
Radio Show at Earls Court, the 
R.L.C. announced that it would hold 
an exhibition next Spring in the City 
Hall, Manchester. The provisional 
dates are April 23rd to May 3rd. 
The next London show is planned 
for September, 1952, at Earls Court. 

The attendance of 232,752 at 
Earls Court included 1,818 overseas 
visitors. The figures for the last two 
London shows were: 1947, 443,433; 
1949, 395,465. 


Television Convention 


As already announced, the Radio 
Section of the I.E.E. plans to 
hold a television convention from 
April 28th to May 3rd next year. 

The whole field of television will 
be covered in nine sessions, each of 
approximately two hours’ duration. 
The titles of the sessions, at each of 
which a survey paper and a number 
of supporting papers will be dis- 
cussed, are:—Programme Origina- 
tion; Point-to-Point Transmission; 
Broadcasting Stations; Propagation; 
Receiving Equipment (2 sessions); 
Non-Broadcasting Applications; and 
System Aspects. 


Grad.Inst.P. 


“INCE the introduction of this 

grade of membership of the 
Institute of Physics in 1949, some 
400 applicants holding a recognized 
degree or other qualification in 
physics have been elected graduates. 
Now the Institute has introduced an 
examination by which those not 
holding a recognized university 
degree may become graduates. The 
exam will consist of three papers and 
a practical exam in physics, two 
mathematics papers and a paper on 
statistics o: advanced, mathematical 
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Radio Personalities 


October Meetings 


or applied physics. Those choosing 
the latter have a choice of electronics, 
acoustics, high-vacuum technology, 
spectroscopy, X-rays or temperature 
measurement. A_ booklet giving 
regulations and syllabuses for the 
graduateship examination is obtain- 
able from the Institute of Physics, 
47, Belgrave Square, London, S.W.1 


New B.B.C. Stations 


HREE temporary low-power 
transmitters at Ramsgate, 
Hastings and Brighton were brought 
into use by the B.B.C. on Septem- 
ber 16th to improve the reception of 
the Home Service in those localities, 
These are the first of twelve such 
stations promised by the P.M.G. 

All three stations will ultimately 
have a power of 2kW but at present 
they are somewhat lower. The 
Ramsgate transmitter will radiate on 
1484kc/s, and Hastings and Brighton 
on 1457kc/s. 


Holme Moss 


REPARATORY to the opening 

of the northern television 
station at Holme Moss, near Hud- 
dersfield, on October 12th by the 
Postmaster General, test transmis- 
sions on full power (45-kW vision 
and 12-kW sound) have been taking 
place daily since September 3rd. 
Prior to this date test transmissions 
had been conducted with the stand- 
by equipment (5-kW vision, 2-kW 
sound). The station operates on 
Channel 2 (vision, 51.75Mc/s; 
sound, 48.25Mc/s). 


Business Radio 


HE recent statement by the 
P.M.G. regarding the develop- 
ment of mobile v.h.f. radio-telephone 
service in this country makes it 
opportune to draw attention to the 
booklet being prepared by the Radio 
Communication and Electronic En- 
gineering Association ffor the 
guidance of potential users of the 
service. It explains the uses of the 
service and gives information on the 
installation of equipment and licens- 
ing procedure. Enquiries for copies, 
which will be available shortly, 
should be sent to the R.C.E.E.A., 
59, Russell Square, London, W.C.1. 
There have been a number of out- 
standing successes in the use of this 
service in the past few months. 
Among them the Daily Mail cross- 
channel swimming contest in which 
26 Pye walkie-talkies were used, 20 
of them in the boats accompanying 
the swimmers. 


HOLME MOSS.—The combined sound 
and vision array which, at the top of 
the 750-ft mast, is 2,500 ft above sea 
level. This photograph is taken from a 
lavishly illustrated booklet on television 
equipment issued by Marconi's. 


Two channels were used (86.675 
and 86.375Mc/s), providing separate 
frequencies for the accompanying 
boats and the subsidiary control 
launches. Marconi equipment was 
installed on the main control vessel 
for Press reports. 

The maintenance of one of the 
largest main drainage systems in the 
world, serving an area in West 
Middlesex of 160 sq miles, has been 
made safer and more efficient by the 
introduction of a_ radio-telephone 
system whereby the three main- 
tenance vans can keep in touch with 
headquarters. e 15-20-watt 
G.E.C. equipment operates on 85.375 
and 71.875Mc/s. 


Measuring Instruments 


N order to bring into closer rela- 
tionship three associations whose 
interests include matters relating to 
the development and production of 
measuring instruments for radio and 
radar, a Joint Advisory Committee 
on Radio Communication and Radar 
Measuring Instruments has been 
formed 

Membership is open to any mem- 
ber of the three associations—Radio 
Communication & Electronic En- 
gineering Association, Radio & Elec- 
tronic Component Manufacturers’ 
Federation and Scientific Instrument 
Manufacturers’ Association—who is 
concerned with developing or making 
measuring instruments. 

The joint committee will deal with 
both technical and commercial 
questions. The Committee will be 
administered from the R.C.E.E.A. 
offices. 
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Marine Radio 
N view of the present congested 
state of the spectrum, the G.P.O. 
has decided, after consultation with 
the Ministry of Transport and other 
marine interests, to issue revised 
specifications covering the technical 
requirements to which ships’ radio 
equipment should conform. Revised 
specifications covering the various 
types of installation are therefore 
being issued. The first, “Radio for 
Merchant Ships: Performance 
Specification for an Emergency 
Receiver (with Loudspeaker-Watch- 
ing Facility)” has been published 
by H.M.S.O., price 6d. 


Hardy Annual 
I URING the currency of this 
issue the Wireless World Diary 
for 1952 will make its appearance at 
newsagents, stationers, etc. In addi- 
tion to the week-at-an-opening diary 
section, there are 80 pages of infor- 
mation and data ranging from postal 
rates to formula. The Diary, now 
in its 34th year of publication, is 
available in Morocco leather at 
6s lid or rexine at 4s 34d (including 
Purchase Tax). 


PERSONALITIES 


Sir Archibald Gill, who has, been 
Engineer-in-Chief at the Post Office 
since 1947, is retiring on October Ist. 
He is succeeded by Dr. W. G. Radley, 
C.B.E., M.LE.E., who entered the Post 


DR. W. G. RADLEY, C.B.E. 


Office Engineering Dept. as a temporary 
inspector in 1920. Prior to his appoint- 
ment as Deputy E.-in-C. in 1949, he 
was for five years Controller of 
Research. He was chairman of the 
committee formed to advise the Medical 
Research Council on the design of hear- 
ing aids. 

Sir Arthur Fleming, C.B.E., D.Eng., 
relinquished his executive duties as 
Director of Research and Education in 
Metropolitan-Vickers on his appoint- 
ment tq a similar post with the parent 
company, Associated Electrical Indus- 
tries. He has been with Metrovick 
since 1902. He was recently appointed 
a member of the Government’s reconsti- 
tuted Technical Personnel Committee, 
of which Lord Hankey is chairman. 
Sir Arthur is succeeded by 
Dannatt, O.B.E., M.LE.E., who is “also 
appointed asst. managing director. 
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Col. J. Reading, M.B.E., B.Sc.(Eng.), 
M.LE.E., the new G.P.O. Assistant En- 
ineer-in- -Chief, entered the Equipment 

ranch of the Engineering Department in 
1925. From 1935 to the outbreak of war, 
Colonel Reading was Managing Editor 
of the Post Office Electrical Engineers’ 
Journal, and has been secretary of the 
Institution of Post Office Electrical 
Engineers since 1935. After serving in 
various theatres of war from 1939 he 
was eventually appointed Chief Signals 
Officer, War Office Signals. He re- 
turned to the Post Office in 1946. 

F. C. McLean, B.Sc., M.B.E., who 
was appointed head of the B.B.C.’s 
Engineering Projects Group towards 
the end of last year, has, in view of the 
prolonged illness of H. L. Kirke (Asst. 
Chief Engineer), been appointed Acting 
Assistant Chief Engineer. He will co- 
erdinate and direct the technical work 
of the Research, Designs, Equipment, 
and Planning and Installation Depart- 
ments. 

R. C. Patrick, Assoc. I.E.E., who 
joined the Research Department of the 
B.B.C. in 1925, has en appointed 
Assistant Superintendent Engineer (Re- 
cording). During World War II he was 
Assistant Engineer-in-Charge at the 
B.B.C.’s emergency headquarters. 

G. Stannard, A.M.1.E.E., who has 
been appointed B.B.C. Assistant Super- 
intendent Engineer (Lines) in succession 
to W. G. Edwards, who has retired, 
joined the Operations and Maintenance 
Department of the Corpcration in 1932. 
Since 1947 he has been engaged on the 
— of equipment associated with the 

P.O. line networks that link the studio 
centres and transmitting stations. 

S. Stansbridgé, who has retired after 
more than 45 years’ service with the 
Marconi International Marine Com- 
munication Co., had been in control of 
the operating and traffic activities of the 
company since 1928. He joined the 
staff at the original wireless station at 
Seaforth, near Liverpool. From 1908 
until 1916 he was an operator in many 
well-known vessels. In his retirement 
he will act as the company’s representa- 
tive on the employers’ side of the Radio 
Officers’ Panel of the National Maritime 
Board, and various other committees. 

C. L. G. Fairfield, M.A., A.M.I.E.E., 
who joined the Mullard Organization in 
1947 as assistant to the directors on 
technical matters, has been appointed 
manager of the Valve Division of 
Mullard, Ltd. 


IN BRIEF 

Recei Licences.—Approximately 
12,434,900 broadcast receiving licences, 
includi 915,200 for television, were 
current in Great Britain and Northern 
Ireland at the end of July. The 
monthly increase in television licences 
(18,200) was the lowest in any month 
since July last year. 

Amateur Radio Exhibition.—The fifth 
exhibition of amateur radio equipment, 
organized by the Radio Society of 
Great Britain, will be held at the Royal 
Hotel, London, W.C.1, from November 
28th to December Ist. 

B.V.A. Officers.—-The British Radio 
Valve Manufacturers’ Association—one 
of the four constituent bodies of the 
noe Industry Council—has re-elected 
J. W. Ridgeway (Ediswan) chairman for 
the tenth term of office, and G. A. 
Marriott vice-chairman for the third 
time. 


Hearing Aid  Reliability.—Valves, 
which had been expected to be the 
biggest source of trouble in the 
Medresco hearing aid, have proved to 
¢ “by far the most robust and reliable 
link,” according to the writer of an 
article on the Medresco in the August 
issue of the Post Office Telecommunica- 
tions Journal. The cords, however, 
have proved to be the most troublesome. 


COL. J. READING, M.B.E., B.Sc.(Eng.) 
(See centre column). 


Coast-to-Coast Television is now pos- 
sible in the United States with the 
completion of a chain of 107 radio relay 
towers erected by the American Tele- 
phone and Telegraph Co. Four-storey 
concrete towers each 125 feet high and 
carrying four rectangular horn-type 
aerials are spaced at apprcximately 
30-mile intervals. 


Brit.1.R.E. Premiums.— The senior 
award of the Brit.L.RP., the Clerk- 
Maxwell Premium, for the most out- 
standing paper published in the Institu- 
tion’s Journal during the year 1950, has 
been given to D. Heightman 
(English Electric) for his paper on “ The 
Propagation of Metric Waves Beyond 
Optical Range.” Rudolph Kompfner, 
Dipl.Ing., (The Clarendon Laboratory, 
Oxford), receives the Heinrich Hertz 
Premium for his paper “ On the Opera- 
tion of the Travelling Wave Tube at 
Low Level.” The Louis Sterling Pre- 
mium is presented to J. E. B. Jacob, 
B.Sc., (Cinema Television), for his paper 
a. ™ High Performance Television 
Monitors,” and S. W. Punnett, B.Sc., 
(University College, Southampton), 
receives the Dr. Norman Partri 
Memorial Award for his paper, “ Audio 
Frequency Selective Amplifiers.” 

Ionosphere Lectures.—A course of 
six lectures on “Radio Wave Propaga- 
tion and the — ” will be given 
by L. Prechner, B.Sc.(Eng.), of the En- 
vacua See B.B.C., at the Poly- 
technic, Regent Street, London, W.1, on 
Tuesdays from 6.30 to 8.0 commencing 
on October 16th. The recommended 
reading is the Wireless World book 
' Short-Wave Radio and the Iono- 
sphere” by T. Ww. Bennington. The 
fee is 15/- 


allied subjects to which we referred last 
month, we have received details of 


similar courses from the Northern 
2 ay mr Holloway, London, N.7; 
Norwood Technical College, London, 
S.E.27; Manchester and District 
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Advisory Council for Further Education, 
and the School of Engineering, Craw- 
ford Street, Burnbank, Lanark. We 
have also received additional material 
from the South-East London Tech- 
nical College, Lewisham Way, London, 
S.E.4, regarding an eight-week full- 
time course in electrical technology 
and electronics which begins on 
October 15th. 

Amateur Radio Courses.—Although 
by the time this issue appears the 
courses will have commenced, readers 
in the London area may like to know 
of evening classes which are being held 
at the Ilford Literary Institute, Cran- 
brook Road, Ilford, Essex. On Mondays 
there are courses covering amateur 
television (six months) and morse (3-6 
months); Tuesdays a six-months’ 
amateur radio refresher course; and on 
Wednesdays an eight-months’ course 
for the Radio Amateurs’ Examination. 
The courses, for each of which the 
fee is 7s 6d, are organized by the East 
London R.S.G.B. Group in conjunction 
with the Essex County Council. 

Television Training Centres are being 
provided by the G.E.C. in Glasgow and 
Edinburgh in anticipation of the open- 
ing of the Scottish station at Kirk O’ 
Shotts which lies midway between the 
two cities. The Glasgow centre has 
been in operation for some weeks and 
closes at the end of September; but 
courses open at Magnet House, 8, 
George Street, Edinburgh, on Octo- 
ber Ist. Five courses, each lasting a 
week, will be provided. 

Waveguide Symbols.—Supplement 
No. 2 (1951) to British Standard 
530:1948 is entitled “Graphical Sym- 
bols used in Waveguide Technique” 
and is supplementary to the general list 
of graphical symbols used in telecom- 
munications, issued by the British 
Standards Institution. The symbols 
are broadly of two kinds: for diagrams 
of actual apparatus the waveguide is 
represented by a pair of lines, and for 
theoretical diagrams by a single line. 
The supplement is issued by the 
British Standards Institution, 24, Vic- 
toria Street, London, S.W.1, price 3s 
post free. 


Piezo-electric Terms.—The fifth sup- 
plement to the “Glossary of Terms 
Used in Telecommunication” (BS204) 
covers terms used in the preparation 
of piezo-electric crystal units—they are 
engineering rather than crystallographic 
terms. The supplement is obtainable 
from the British Standards Institution, 
price Is. 

Siting Precautions necessary when in- 
stalling radar in merchant ships are 
outlined in the Ministry of Transport 
Notice M.352 which replaces M.317 of 
1948. Copies are obtainable gratis from 
the M.o.T. Marine (Navigational Aids) 
Division, Berkeley Square House, 
London, W.1 

Standards Yearbook.—According to 
the 1951 edition of the British Stan- 
dards Institution Yearbook, there were 
some 35 Standards relating to radio, 
radar and electronic equipment current 
at the end of 1950. This 400-page 
book, which costs 7s 6d, post free, gives 
a brief description of each of the current 
Standards and an up-to-date record of 
the work of the Institution. Standards 
are listed numerically and there is also 
a subject index which includes details 
of a number of codes of practice. 


INDUSTRIAL NEWS 

Television Exports.—Bush tunable 
television receivers, Type TV24, 
modified for reception of the American 
television channels 2, 3, 4, 5 and 6 
(54-72 and 76-88Mc/s) have been ex- 
ported by M. Falk & Co. to Brazil. 
The receivers, about 100, have also 
been modified for f.m. sound. The 
leader of the Uruguayan delegation to 
the recent UNESCO Conference in 
Paris spent a fortnight in August study- 
ing the organization of the television 
service in this country and visited the 
factories of E.M.I. and Marconi’s. 
Press delegations from Chile and Spain 
recently visited the E.M.I. factory. 

Marconi gear, operated by a Marconi 
Radio Officer, was carried on the 
English Electric Canberra during its 
recent _ transatlantic record-breaking 
flight. 


CONTROL ROOM, EARLS COURT.—Earl Mountbatten, who opened the Radio 
Show, is seen here inspecting the sound distribution equipment installed for the 


R.1.C. by Standard Telephones & Cables. 


He is in conversation with R. W. Addie, 


chairman of the Exhibition Technical Committee. 
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Ferranti Distance Measuring Equip- 
ment (D.M.E.) was carried by the De 
Havilland Comet during its recent 
proving trials on the Middle East 
route. So that the Comet will have 
this short-range radar navigational aid 
at each stopping point, ground equip- 
ment has recently been installed by 
Ferranti at Rome and Cairo. A D.M.E, 
beacon is already in use at London Air- 
port. 

Egypt has ordered from Marconi’s a 
medium-wave 100-kW air-cooled trans- 
mitter for its broadcasting service as 
well as the 100-kW short-wave station 
previously mentioned. The Govern- 
ment has also ordered a 3-kW medium- 
frequency beacon transmitter for an 
airport. 

South American Television.—The in- 
stallation which Marconi’s are supply- 
ing for the introduction of a television 
service in Bogota, Colombia, will con- 
sist of a 5-kW vision transmitter, 3-kW 
sound transmitter, studio equipment in- 
cluding telecine gear and an O.B. 
vehicle. 


Tenders are being sought by the City 
Electric Light Co., Brisbane, N.S.W., 
for the supply of equipment for five 
fixed stations and 30 mobile stations, 
with ancillary gear, for the extension 
of the company’s two-way  radio- 
telephone communication system. 
Further particulars are available from 
the Commercial Relations and Exports 
Department, Board of Trade, Room 
1080, Thames House North, Millbank, 
London, S.W.1, quoting ref. CRE (IB) 
68387/51. 

Nickel Plating.—The recent Govern- 
ment Order forbidding the use of nickel 
for plating purposes, except in certain 
armament requirements, has made it 
»pportune for Metal Processes, Ltd., to 
bring to our notice their Niklit finish 
which by simple immersion imparts an 
imitation nickel-plate finish. 


MEETINGS 


Institution of Electrical Engineers 

Inaugural address of Sir John Hack- 
ing, President, on October 11th. 

Radio Section.—Address of D. C. 
Espley, OF.E., D.Eng., chairman, on 
October 17th. 

Discussion on “The Social Implica- 
tions of Television” to be opened by 
F. H. Townsend on October 29th. 

Above meetings will be held at 5.30 
at Savoy Place, London, W.C.2. 


British Institution of Radio Engineers 

London Section.—*“ Acoustics in Re- 
lation to Radio Haginoesion ” by E. G. 
Richardson, B.A., Ph.D., D.Sc., at 6.30 
on October 11th, e the London School 
of Hygiene & Tropical Medicine, Kep- 
pel Street, London, W.C.1. 

Scottish Section—Dr. Richardson’s 
paper will also be read at 7.0 on October 
4th in Edinburgh; and at 7.0 on Octo- 
ber 5th at the Institute of Engineers and 
Shipbuilders, Glasgow. 


Television Society 

“A Line Strobe Monitor for Measur- 
ing and Investigating Television Wave- 
forms” by E. Davies (Marconi’s) at 
7.0 on October 26th. 

Engineering Group.—“P.O. Cable 
Circuits for the O.B. Television Ser- 
vice” by B. H. Moore (P.O. Engineering 
Dept.) at 7.0 on October 11th. 

oth meetings will be held at the 
Cinema Exhibitors’ Association, 164, 
Shaftesbury Avenue, London, W.C.1 
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Amplified Automatic Gain Control 


Simple Circuit Using High-slope Pentodes with Suppressor-grid Injection 


By Ss. W. AMOS,* B.Sc.(Hons) and G 


gain control circuit which can be embodied 
in a t.r.f. or superheterodyne receiver and is no 
more complicated than circuits currently used for 
non-amplified a.g.c. ; no additional valves or negative 
h.t. supply are required. An advantage of the circuit 
is that the controlled valves may be high-slope pen- 
todes giving higher gain than is available from the 
variable-mu pentodes used in conventional a.g.c. 
circuits. The performance obtainable from the 
suggested circuit can be illustrated by the following 
measurements made on a t.r.f. receiver with a single 
controlled valve. As the input was increased from 
100 nV to 0.3 volt, the output increased by less than 
2 db; in a typical 4-valve superhet with two con- 
trolled stages but non-amplified a.g.c. the output 
increases by approximately 15 db for the same range 
of input signal amplitude. 
The circuit to be des- 
cribed embodies suppres- 
sor-grid injection of the 
control voltage. The appli- 
cation of a negative bias to 
the suppressor grid of a 
pentode produces markedly 
different effects from a 
negative potential applied to 
the control grid. The effect 
of varying the control-grid 
potential is to vary the 
total (i.e. anode + screen) 
current and the curve of 
total current plotted against 
control-grid potential is 
similar to that of a triode. 
The effect of varying the 
suppressor - grid potential 
however is to vary the 
ratio in which the total current is divided between 
the screen and the anode. This is illustrated in 
Fig. 1, which shows that increase in negative sup- 
pressor bias decreases the anode current and increases 
the screen current, and provided the screen-cathode 
potential is maintained constant the total current is 
substantially independent of suppressor-grid potential. 
By negatively biasing the suppressor grid the anode 
current is reduced but—more important in the circuit 
to be described—the change in anode current per volt 
change in grid potential is also reduced in the same 
ratio ; in other words the mutual conductance of the 
pentode is reduced by application of negative bias to 
the suppressor grid. 
Thus the application of negative bias to the sup- 
pressor grid of a pentode has an effect similar to that 
of applying negative bias to the control grid of a 


. i ‘HIS article describes an amplified automatic 


Fig. |. 


*B.B.C. Engineering Train ng Department. 
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Typical curves illustrating variation of screen 
and anode current with suppressor-grid potential. 


G. JOHNSTONE,* B.Sc. (Hons) 


variable-mu valve. There are, however, two significant 
differences to be noted ; first, the mutual conductance 
of a pentode can be reduced to zero by a sufficiently 
large suppressor bias but the mutual conductance of a 
variable-mu valve can only be reduced to a low value 
by application of control-grid bias. In other words 
the anode-current/suppressor-potential curve has a 
sharper cut-off than the anode-current/control-grid 
potential curve for a variable-mu valve. However, 
no distortion occurs even if the valve is biased near 
suppressor cut-off because the control grid is still 
modulating the full cathode current. Second, the 
cathode current of a variable-mu valve is reduced to 
a very low value by a large negative bias on the control 
grid, but the cathode current of a pentode is sub- 
stantially unaffected by application of a large bias to 
the suppressor grid. This constancy of cathode 
current with variation of 
suppressor-grid bias plays 
an essential part in this 
a.g.c. circuit and is largely 
responsible for the sim- 
plicity of the ‘circuit. The 
use of suppressor injection 
enables high-slope pentodes 
of the EF50 type to be used 
as automatic - gain - con- 
trolled r.f. or i.f. amplifiers. 
A disadvantage of sup- 
pressor-grid control for 
valves of the EF50 type 
is that the suppressor-grid 
base is usually than 
the control-grid base of a 
variable-mu pentode, and 
a.g.c. voltages of the order 
of 50 volts are necessary 
for effective control. Thus 
d.c. amplification of the a.g.c. voltage is essential for 
effective control. This amplification can be achieved 
without the use of an additional valve, and successful 
circuits have been constructed in which the necessary 
d.c. amplification has been obtained (without effect 
on their normal function) from (1) an anode-bend 
detector, (2) the first a.f. stage following a diode 
detector, (3) a second r.f. stage, and (4) an i.f. stage. 
A.g.c. amplifiers are, of course, commonly used in 
superheterodyne receivers more elaborate than the 
typical 4-valve type but most circuits require a 
negative h.t. supply to enable the quiescent anode 
potential of the d.c. amplifier to be slightly negative 
with respect to the controlled-valve cathodes. The 
provision of a negative h.t. supply is disadvantageous 
because it necessitates additional smoothing com- 
ponents, and possibly requires a further rectifier. 
The necessity for such a supply can be avoided if 
the cathode potential of the controlled valve is made 
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sufficiently positive with respect to earth potential 
for the control electrode to be directly strapped to 
the anode of a d.c. amplifier with its cathode approxi- 
mately at earth potential. A high value of controlled- 
valve cathode resistance is required to give a high 
cathode potential and if the a.g.c. voltage is applied 
to the control grid the large negative d.c. feedback 
produced by the cathode resistor to a large extent 
nullifies the d.c. amplification. In other words when 
the control grid is driven negative the cathode current 
falls, resulting in a fail of cathode -potential so that 
the resulting change in grid-cathode potential is 
relatively small. It is for this reason that negative 
h.t. supplies are almost universally employed in 
receivers where it is desired to amplify the a.g.c. 
If, however, the bias is injected into the suppressor 
grid, loss of a.g.c. voltage does not occur, because the 
cathode current is virtually independent of the 
suppressor bias. 

Thus a skeleton form of a practical circuit is that 
shown in Fig. 2 in which the d.c. amplifier V2 is also 
an a.f. voltage amplifier, the a.g.c. voltage being 
injected into the control grid as shown. V1 is a con- 
trolled valve and its cathode potential together with 
the anode potential of V2 are both in the region of 
100 volts. This high cathode potential has two advan- 
tages : it avoids the necessity for a negative h.t. supply 
as already explained ; it also reduces the screen-cathode 
potential of V1 to a value (150 volts approximately) 
at which the maximum safe screen dissipation is not 
exceeded even when all the cathode current is flowing 
to the screen, i.e., when the receiver is tuned to a 
strong signal. A separate screen dropper must not 
be used because the screen potential will then vary 
with suppressor bias and the cathode potential will 
also vary. If for any reason additional decoupling is 
required, the dropper should be made to carry the 
anode current in addition to the screen current to 
maintain correct performance. 

If V2 is to have high d.c. gain its associated com- 
ponent values must be chosen with care. Typical 
values for anode load, screen dropper and cathode 
resistor for an a.f. voltage amplifier are 100k, 3302 
and 2kQ respectively. A stage with such components 


will probably have an a.f. gain of approximately 
150 times, but the d.c. gain would be very much less 
and is unlikely to exceed 10 times. This low d.c. 
gain is due to negative d.c. feedback caused by the 
resistance in the cathode and screen circuits. When a 
negative potential is applied to the grid the cathode 
current falls, producing a drop in cathode potential 
and the screen current falls causing a rise in screen 
potential. These potential changes both tend to 
maintain the anode current constant, thus reducing 
the d.c. gain. 

The ratio of the d.c. gain to the a.c. gain in such a 
circuit can be calculated from the expression applicable 
to any negative feedback circuit, namely, 


a.c. gain 

1 +geR 

The degeneration due to the cathode resistor R, can 
be calculated by putting R = R, and g=g, +48, 
where g,, is the mutual conductance and g, is the 
screen conductance, i.e., the change in screen current 
for a 1-volt change in screen potential. Ifg = 1 mA/V 
and R, = 2kQ, practical values for a high-slope 
pentode with a high-value of load resistor, the d.c. 
gain is one-third the a.c. gain. 

In addition, however, there is degeneration due to 
the screen circuit and to calculate this g is put equal 
to g, and R to R,,, the screen feed resistor. For a 
voltage amplifier typical values for g, and R,, are 
0.01 mA/V and 330k respectively. Substituting 
these in the above expression gives the d.c. gain as 1/4 
of the a.c. gain. If degeneration is present in both 
cathode and screen circuits as in practice, the d.c. 
gain is likely to be only about 1/13 of the a.c. gain. 
This calculation, based on conservative values of g, 
emphasizes the need for low values of screen and 
cathode resistance in d.c. amplifiers. 

The cathode potential may be stabilized by using a 
low-value cathode resistor through which is passed a 
constant bleed current which, to avoid unnecessary 
waste of h.t. current, can sometimes be ‘the cathode 
current of other valves. The screen potential may be 
stabilized by feeding it from a low-resistance potential 
divider connected across the h.t. supply but this again 

implies waste of h.t. current. This 


.d.c. gain = 


D.C. OUTPUT 


loss may be avoided but the stabiliz- 
ing effect retained by using a potential 
divider already present in the circuit, 
namely, the controlled valve V1 and 
its cathode resistor. The cathode 
current of the controlled valve may 
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also be used to stabilize the cathode 
potential of V2. By this means a 
d.c. gain of the order of 100 times 
may be obtained from a voltage a.f. 
amplifier. 

For correct polarity of a.g.c. volt- 
age the grid of the d.c. amplifier 
must be driven positive by the d.c. 
component of the incoming signal ; 
in other words if a diode detector is 
used its cathode must be connected 
to the control grid of the d.c. 
amplifier. For this reason a multiple 
valve such as a double-diode-pentode 
cannot be used for detection and d.c. 


AG.C. VOLTAGE > ) 


FROM DETECTOR 


Fig. 2. 
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Skeleton circuic showing electro .e poten ials in the d.c. omplifier section. 


amplification. A full version of this 
a.g.c. circuit is given in Fig. 3 in 
which the first a.f. amplifier also 
functions as d.c. amplifier. 
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Fig. 3. One version of the amplified a.g.c. circuit in which an a.f. amplifier also functions as d.c. amplifier. 


The screen of the audio amplifier must be decoupled 
by a large capacitor to minimize hum in the output 
and a 32-«F, 200-V component C, is used for this 
purpose. Moreover, to prevent a.f. signals being 
impressed on the suppressor grid of V1 an a.f. filter 
R,C, is included in the suppressor feed. The detector 
circuit is unusual in that the d.c. blocking capacitor C, 
is included at the earthy end of the manual audio 
volume control R,; by means of this circuit arrange- 
ment the full d.c. output of the diode is always applied 
to the grid of V2 irrespective of the setting of the 
volume control. R,, the cathode resistor of V2, 
carries the cathode currents of V1 and V2 and is 
somewhat larger than might be expected ; the larger 
value is necessary to offset the positive bias of approxi- 
mately 1 volt which is given by the diode even in the 
absence of r.f. signals. The value of R, or R, is 
critical because between them they determine the 
quiescent anode potential of V2 and thus the suppressor 
potential of V1; one of these, preferably R,, should 
be capable of adjustment and should be set so that 
the suppressor-cathode potential of V1 is zero with 
no signal input. 

For successful results V1 must have a suitable, i.e., 
relatively short, suppressor grid base and the EF50 
has been found satisfactory, the cut-off voltage being 
approximately — 50 volts. The SP4l1 and SP61 are 
unsuitable because the suppressor base is longer and 
the anode potential of V2 cannot, without extensive 
rearrangement of quiescent circuit potentials, be made 
to change sufficiently to give adequate control. The 
anode potential of V2 will not normally go less than 
about + 20 volts with respect to earth and a suppressor 
bias of — 80 volts is insufficient to cut off an SP41. 
Valves with specially short suppressor grid bases such 
as the 6F32 would appear to be suitable for use in 
this type of ag.c. circuit (possibly without d.c. 
amplification) but have not been tried because they 
are of lower slope than the EF50. 

Valve manufacturers generally stipulate an weer 
safe limit to the cathode-heater d.c. potential and thi 
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is sometimes as low as 50 volts. It is therefore 
advantageous to keep this potential as low as possible 
and in the circuit of Fig. 3 the cathode-heater potential 
can be reduced by connecting the heater winding of 
the mains transformer to a tapping point on the cathode 
load of V1. If the winding is centre-tapped it is not 


usually necessary to decouple the junction point to 
earth, but if there is no centre tap decoupling may be 


necessary; a 4-uF capacitor is generally adequate. 
An advantage of biasing the heater supply is that it 
frequently brings about a welcome reduction of hum 
in the a.f. amplifier. 

In an alternative form of the circuit V2 may be an 
r.f. amplifier, in which case R, may be a decoupling 
resistor. Alternatively V2 may be an anode-bend 
detector and this brings about a considerable circuit 
simplification ; it is hoped in a subsequent article to 
describe a sensitive t.r.f. receiver using such a circuit. 
V2 cannot be a leaky-grid detector because the anode 
potential of such a valve goes positive when an r.f. 
signal is applied to the grid. 

The chief disadvantage of this circuit is that the 
signal-handling capacity of V1 is limited, and not 
increased by a.g.c. bias as in conventional a.g.c. 
circuits. A straight r.f. pentode overloads for inputs 
exceeding approximately 1 volt peak, but this dis- 
advantage may be overcome by careful design. For 
example if V1 is a first r.f. amplifier, overloading on 
strong local stations may be prevented by the use of 
wavetraps. If some gain can be sacrificed, overloading 
in general can be avoided by the use of current 
feedback in the cathode circuits of controlled valves. 
Current feedback may be applied in Fig. 3 by 
tapping C, and the screen of V2 down the cathode 
chain of V1. 

The a.g.c. provided by this circuit has an inherent 
delay; this is due to the shape of the I, —V,, 
characteristic (Fig. 1) which is substantially level for 
the first few volts of negative bias applied to the 
suppressor grid. Thus there is no reduction in 
controlled-valve gain until its suppressor bias has 
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fallen to the beginning of the knee of the characteristic. 
Because of the amplification of the a.g.c. bias this delay 
is not very great and can be eliminated if not required 
by arranging for the quiescent anode potential of the 
d.c. amplifier to be lower than the cathode potential of 
the controlled valve by a suitable amount. If a 
substantial delay is required it is probably best 
obtained from a biased diode in the normal manner, 
the diode output being d.c. amplified as before. 

If the quiescent anode potential of the d.c. amplifier 
is made considerably less than that of the controlled- 
valve cathode, the maximum sensitivity of the receiver 


SHORT-WAVE 


August in Retrospect 


is limited. Such an adjustment is useful if the receiver 
is used only for reception of strong signal; the 
adjustment can be made in the circuit of Fig. 3 by 
suitable choice of the value of R, or Rg. 

This circuit lends itself readily to the operation of 
an S-meter, which can be included in the screen 
circuit of the controlled valve. , On weak signals the 
screen current is low and on strong signals it is high ; 
thus the meter is forward-reading. 

This circuit arrangement and other similar ones 
using the same principles are the subject of a patent 
application. 


CONDITIONS 


Forecast for October 


By T. W. BENNINGTON * 


URING August the average daytime maximum usable 
frequencies for these latitudes remained at about the 
same value as during July, instead of increasing as had 
been expected. The failure to increase was, no doubt, 
occasioned by the large amount of ionospheric storminess 
which occurred. The nightime m.u.f. decreased consider- 
ably, in accordance with expectations. 
Daytime working frequencies were relatively low. Fre- 
quencies above 17 Mc/s were seldom well received over 
east/west paths, and over north/south paths 24 Mc/s was 
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about the highest frequency for regular reception. 
Occasionally, of course, frequencies somewhat higher than 
these were workable over certain circuits, At night 
11 Mc/s was usually workable till midnight or somewhat 
later, but frequencies as low as 7 Mc/s were necessary 
in the early morning hours. 

Sporadic E was less prevalent than during the previous 
month, though on a few days 28 Mc/s communication to 
European countries was noted as taking place by way of 
this medium. 

Sunspot activity was, on the average, considerably lower 
than during the previous month. 

August was a very disturbed month, and conditions 
remained subnormal for some very long periods. The 
ionospheric storms giving rise to these conditions occurred 
during the periods Ist-3rd, 13-15th, 17-18th and 20-28th. 
Only one Dellinger fadeout was reported and that was 
of minor intensity. 

Forecast.—During October there should be a continued 
increase in the daytime m.u.f. for these latitudes, with a 
continued decrease in the nightime m.uf. 

Daytime working frequencies should, therefore, be 
relatively high, though on east/west circuits 17 Mc/s 
should remain about the highest regularly used frequency, 
with those up to about 23 Mc/s sometimes usable. Over 
north/south circuits frequencies up to about 26 Mc/s 
should be regularly usable during-the daytime, and those 
up to about 33 Mc/s occasionally so. The medium-high 
frequencies will, however, have to be used for a larger 
proportion of the daily time, due to the decrease in the 
hours of daylight. At night 9 Mc/s will generally be of 
use till about midnight, but after that time 7 Mc/s, or 
perhaps 6 Mc/s, will be about the highest regularly usable 
frequency. 

Sporadic E should decrease sharply in the frequency of 
its occurence, and little communication on high frequencies 
is likely by way of this medium. It is unlikely that the 
E or F, layers wiil control transmission at any distance 
and medium distance communication will therefore be 
by way of the F, layer, being possible on slightly higher 
frequencies by day and on lower ones by night, than 
during September. 

The curves indicate the highest frequencies likely to 
be usable over four long-distance circuits from this 
country during the month. 


* Engineering Divis'on, P.B.C. 
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3-WAY MIXER 
& peak programme 


meter for recording and large 
sound installations etc. 


One milliwatt output on 600 ohm line (.775 V) for 
an input of 30 microvolts on 7.5—30 ohm balanced 
input. Output balanced or unbalanced by in- 
ternal switch. The meter reading is obtained by 
a valve voltmeter with | second time constant, 
which reads programme level, and responds to 
transient peaks. 


Calibration in 2 db steps, to plus 12 db and minus 
20 db referred to zero level. Special low field 
internal power packs supplies 8 valves including 
stabilising and selenium rectifier, consumption 
23 watts. 


Manufactured by: 
VORTEXION LIMITED 


257-263, THE BROADWAY, WIMBLEDON, 
LONDON, S.W.19 


Telephones : LiBerty 2814 & 6242-3 Telegrams : * Vortexion, Wimble London.” 
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A QUESTION FoR DESIGNERS (~~! 


ae How will 
- 2 tomorrow's 
battery radio 
be different? 


Circuits progress ; new cases will evolve from new materials 
and techniques — but the one outstanding feature of 
tomorrow’s battery radio is here today — 


VENNER Lightweight Accumulators 


One third the weight and half the size of 
standard accumulators of comparable capacity, 
these revolutionary miniature storage batteries 
maintain a steady 1.5 volt output on load 
throughout their discharge period. 

Thus they eliminate the need for constant 
replacement due to voltage drop, which is the 


failing of all other conventional L.T. batteries. 


In addition, Venner Lightweight Accumulators 
are completely non-spillable, are unharmed 
by high charge and discharge rates and may 
be left in discharged condition without 
damage. 

The services of our technical department are 
freely at your disposal in investigating the many 


operational advantages of these accumulators. 


For full technical data please write for leaflet VAO\1/WW 


KINGSTON-BY-PASS, NEW MALDEN, SURREY. 


ACCUMULATORS LTD 


Distributors for London and Home Counties :— 


DAVID & SOLF LTD., 173, SLOANE STREET, S.W.1. Tel. : SLOane 8532 


Telephone: MALden 2442 (6 lines) 
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Doing Sums 


HOPE the title will not lead anyone to expect 

a working knowledge of the subject in one easy 

lesson. It has already become so vast that a full- 
sized book could not give that. But since I had dealt 
last month with the binary scale, which is fundamental 
to most electronic computors, the Editor suggested 
that I might as well finish the job off by explaining 
computors themselves. Strictly between you and me, 
it sounded rather like the proverbial tramp who pro- 
duced a button and asked the housewife if she would 
mind sewing a shirt on to it, but with ready tact 1 
refrained from saying so. I did, however, try to make 
clear to him, as I now do to you, that the most I can 
attempt in one article is a rough idea of the principles 
on which automatic computors are based. I can 
hardly begin to go into details of circuits, still less 
give full instructions for making a nice little “ elec- 
tronic brain” at home. 

Some readers may wonder why the subject comes 
into Wireless World at all. There are really two 
reasons. One is that wireless and its related techni- 
calities soon lead to involved calculations, and any- 
thing which offers hope of helping with these is likely 
to be of interest. But anybody who would have the 
use of an electronic computor, and be capable of using 
it, would be far too learned to look to me for informa- 
tion. 

The other reason is that these modern computors, 
which have caused such a stir, employ valves, neon 
tubes, cathode-ray tubes, relays—the familiar stock- 
in-trade of Wireless World readers. So it might seem 
a simple matter to explain computors on a basis of 
what you already know. 

Unfortunately, with all due respect, this is not so. 
In the first place, it is a waste of time to study com- 
putor techniques before one has a clear idea of the 
operations of simple arithmetic—addition, subtraction, 
multiplication and division. I hope it is not a gross 
insult to Wireless World readers to suggest that there 
are any who lack this, but I do feel that most people— 
including even the mathematically inclined—perform 
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‘last war—the racetrack totalisator. 


Where are the works? A 
computor looks like this 
when engineering design 
principles are applied to it. 
(The Manchester University 
machine built by Ferranti). 


By 
“CATHODE RAY” 


Without 


Pencil and Paper 


these operations without thinking at all about the 
principles involved, just as most people who ride a 
bicycle would be hard put to it to explain clearly how 
they do it. 

In the second place, the familiarity of the compo- 
nents and techniques is more apparent than real. But 
here I would probably have to make an exception of 
telephone technicians, because they are quite used to 
vast aggregations of circuits having numerous alter- 
Native connections and sequences of operation. Per- 
sonally, I find that telephone engineers’ diagrams 
rapidly induce a kind of mental paralysis. During 
the War the G.P.O. installed an electrical calculator 
at my radar station, and my mortification at seeing how 
confidently the G.P.O. man read the circuit diagram 
was only soothed when he confessed himself beaten by 
one little part of it—a very elementary radio adjunct! 

Persons who are expert both in the theory of 
numbers and the practice of automatic telephone ex- 
changes, therefore, probably take to electrical compu- 
tors like ducks to water, but the rest of us are rather 
handicapped. 

Coming now to the subject itself, I should make 
clear that calculating machines are far from new. 
Apart from the abacus, which was invented thousands 
of years ago, the principles of modern computors were 
worked out about 100 years ago by Babbage. Various 
mechanical calculators have been in use for many 
years, and one elaborate kindof electro-mechanical 
machine was familiar to the public long before the 
The thing that is 
new is the enormous speeding up obtained by using 
electronic components instead of relays, etc. So in 
order of development—and speed—we have :— 

(1) Mechanical. 

(2) Electrical (or electro-mechanical). 

(3) Electronic. 


An electronic machine does noi necessarily perform 
any additional kinds of calculation, but the mere fact 
of being a hundred or a thousand times faster makes it 
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practicable to do calculations that would otherwise 
take too long. Since 1945 a succession of electronic 
computors has appeared, beginning with the Ameri- 
can ENIAC, which made a bigger impression on the 
public mind by the fact of its incorporating nearly 
20,000 valves than for any of its mathematical 
achievements. The Ferranti machine, which was 
recently inaugurated at Manchester University, is 
more effective as a computor, but in the eyes of the 
journalist it suffers from the disadvantage of doing it 
with one tenth the number of valves. 


The Two Kinds 


All computors can be divided into two distinct 
kinds, analogue and digital. Analogue computors 
represent numbers or quantities by something else— 
length along a scale, angle of rotation, voltage, 
magnetic flux, etc. Probably the best known example 
is the slide rule. Distance along the rule is made to 
represent the logarithm of a number, and since adding 
the logs of two numbers gives the log of the product, 
multiplication can be done simply by adding together 
lengths of scale. Division is done by subtracting 
lengths ; taking square roots by halving them, and so 
on. If the scales of a slide rule were uniformly divided 
instead of logarithmic, it could be used for simple 
addition and subtraction, but that would hardly be 
worth while except as part of a more complex machine. 
The predictor is a fairly complicated analogue compu- 
tor, designed for the particular job of rapidly working 
out gunnery settings. 

The best known digital computor (apart from one’s 

fingers) is the abacus—that frame with beads strung 
on wires, supplied to infants with the hopeful intention 
of teaching them arithmetic under the guise of 
entertainment. That it is capable of more than this 
was shown in a contest between a Japanese virtuoso 
of the instrument and an American exponent of a 
modern digital computor—the commercial desk calcu- 
lator—in which the Jap won every time. 
_ The essential difference between the two classes 
. is that digits or numbers are separate isolated things— 
the mathematical term is discrete—whereas the ana- 
logues are continuous. For example, one third cannot 
be expressed by any finite number (being 0.333333 . . . 
for ever), but one third of a distance is possible. In 
practice, however, this does not mean that the analogue 
principle leads to greater accuracy ; quite the contrary, 
for a scale of manageable length has to be very care- 
fully made if it is to be read reliably to even three 
significant figures, whereas digital systems can be 
made to handle figures with any desired number of 
“places” simply by duplicating components, like 
valves or relays, which in themselves call for no 
unusual precision of workmanship. The automatic 
telephone is a digital system, and the seven twists 
given (in the London area) to its mass-produced dial, 
generating seven groups of up to ten pulses, could be 
used to select any one of ten million different numbers. 
An analogue scale capable of being read unmistakably 
to one in ten million would be rather a formidable 
proposition for the instrument maker! 

The limit of precision for reasonably economical 
manufacture is in the region of one in a thousand, and 
if one’s needs come within that (as most everyday 
engineering calculations do) an analogue device is 
generally the cheaper way of meeting them. A digital 
computor capeble of doing the work of a slide rule 
would be much more expensive. But the cost of 
obtaining greater precision by finer workmanship goes 
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up. very steeply indeed and soon soars beyond all 
possibility, whereas the curve for digital systems rises 
quite slowly, so in practice they are always adopted 
for really ‘precise work. 

Another way in which computors can be classified 
is according to the types of work they take off one’s 
hands and brain. To follow this you will have to give 
a little thought to what you do when you perform a 
calculation without external aids; that is to say 
mentally, because pencil and paper are very definitely 
external aids. Suppose you have to work out how 
much a dozen articles at 19s. each are going to cost 
you. There are various ways of doing it, of course. 
The most obvious is to multiply 12 by 19 and if 
necessary divide by 20 to bring to pounds; but most 
of us never learnt the nineteen-times table, and find 
it rather a strain to do a long multiplication in our 
heads—the reason being that we may forget one partial 
result before the other is ready to add to it. But noting 
that 19 is one less than 20 we may multiply 12 by 20 
and then subtract 12. We do the multiplication in 
two stages ; first by 2 and then by 10. The first stage 
comes within the scope of the multiplication tables 
embedded in the memories of (we hope) most citizens. 
so after planning the whole sequence as above we draw 
on memory for the fact that 2x 12=24. The advan- 
tage of the selected procedure is now apparent ; there 
is no need to park “24” somewhere in our minds 
while we get on with another operation. Although 
24x10 is beyond the twelve-times table, we draw on 
another file in our memory for the fact that multiply- 
ing by 10 in the decimal system of numbers merely 
requires a movement of one “place” or digit to the 
left, a “0” being added on the right to show this. 
Subtracting 12 from 240 is perhaps the stickiest bit, 
and it may be interesting for each of us to consider 
exactly how we do perform this part of the job. Do 
we first take away 10, reducing 240 to 230, and then 
another 10, reducing it to 220 and (making use of the 
memorized fact that 10 —2=8) add to the units column 
to give the answer 228s? Of course, if we wanted the 
answer in pounds and shillings we could have eased 
the work by bearing this in mind from the start, con- 
verting 12x20 shillings direct into £12 and then 
converting £1 of this into shillings in order to 
deduct 12s. 


Dot and Carry One 


I have gone into this simple piece of mental 
arithmetic at such length because it illustrates the 
three main departments of any computing system. 
There are one or (usually) more operations, such as 


addition, multiplication, etc. Then there is storage 
or “memory” of two kinds—permanent stores for 
such things as multiplication tables, and temporary 
stores or parking places for partial results. Then 
there is the planning and carrying out of the whole 
computation in sequence. 

It is as a temporary store that a piece of paper is 
such a valuable aid. In long multiplication and divi- 
sion the results of the separate single-figure operations 
can be recorded on it until we are ready to add them 
together. Even in simple addition it is difficult to 
carry in one’s head the figures that one is not actually 
dealing with at the moment. 

Paper and pencil leave the brain to supply the 
permanent stores of information, but a slide rule takes 
over most of that job too. It also reduces the number 
of separate operations by dealing with two- or three- 
figure numbers at one go. So it needs less temporary 
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storage, and most of what is required is provided by 
its cursor. It is only when multiplications and divi- 
sions are interspersed with additions that there is need 
to record partial results on paper.* If a large number 
of similar calculations have to be done on a slide rule 
it is worth while spending some time and thought on 
sequence-planning, to accomplish each with the fewest 
movements of slides and cursor. For instance, if a 


pxqxrxs 
xXyYXzZ 


numerous values of p, q, r, etc., it would be silly to do 
all the multiplications first and then all the divisions. 
It is best to divide p by x and multiply by g in one 
movement, and so on. And if a square or square root 
comes in, start on the right scale, so that there is no 
need to transfer from one scale to another. 

The corresponding digital aid is the desk calculator. 
There are many varieties, but however they may 
arranged mechanically the basic element is a counter. 
A motor car contains both analogue and digital instru- 
ments in one assembly—the speedometer uses pointer 
angle as the analogue of speed, and the mileage indica- 
tor, which is a counter, reckons distance in terms of 
figures. The usual decimal counter has for each digit 
a wheel bearing the ten figures 0—9 on its circum- 
ference. The wheel is arranged to be moved round 
one-tenth of a revolution for each unit of number. To 
count beyond 9 it is necessary to have a second wheel, 
for the tens digit, which the first wheel pushes forward 
one step whenever it turns from 9 to 0. Similarly for 
hundreds, thousands, and so on ad lib. 

Although so simple, this device manages to do the 
“carrying” operation automatically at the same time 
as the addition. For instance, if the units wheel stand- 


formula such as has to be worked out for 


ing at 8 is pushed forward five steps it not only regis- 
ters the correct units digit resulting from 8+ 5 but it 
also carries 1 to the tens position. To do the same 
thing with electrical components is not as easy as it 
may seem. The carrying may have to be done as a 
separate operation. 

Neither the slide rule nor the desk calculator is 


automatic. The operator not only has to plan the 
whole sequence of operations; he has 
to carry them out. The next advance 
in computors was to make them auto- 
matic, or sequence controlled, so that 
the operator has only to do the initial 
planning or “programming,” and the 
machine does the rest. The more re- 
fined types are capable of varying the 
sequence in the light of the partial re- 
sults obtained, and in this lies their 
chief value. To take a simple example, 
the machine could be made to repeat a 
sequence of operations until the answer 
became negative, or equal to a stated 
number, or a maximum or minimum, 
and then start a different series of 
operations. Babbage thought all this 
out a century ago, but he was in ad- 
vance of his time, and it is only quite 
recently that his ideas have been made 
effective. 

So the modern automatic computor 
does everything except provide the 
problem and the programme. It is 
hardly fair to call it a “brain,” how- 


* And not always even then; see “Easing Im- 
pedance Calculations,” Wireless World, Jan., 1950. 
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ever, because most of the real brain work goes into 
drawing up the orders so that the machine can 
carry them out. What the machine does is to take 
over the laborious and tedious routine operations, and 
(in the electronic types) at thousands of times the 
possible human speed and with far less likelihood of 
errors. Even a mathematician needs several weeks to 
learn how to instruct one of the big electronic 
machines. The trouble is that the instructions have 
to be made absolutely complete and unambiguous in 
every detail, and yet expressed in terms the machine 
can “understand ”—usually punched holes in paper 
tape. 

Even the instructions for multiplying one number 
by another are quite consfderable. But a great deal 
of effort can be saved by building frequently used 
sequences (called sub-routines) into the machine. 
This is rather like what is done when a complicated 
plan (such as a military offensive) has to be put into 
effect at a moment’s notice—the order can be reduced 
to “Operate Plan B” or a simple code word or num- 
ber, so long as the details have been cut and dried in 
advance. A code number on the tape fed in brings 
into operation a previously prepared and stored record 
of the sequence to be followed by the machine. 


Representing Numbers 


And now I have just a little space left to mention 
some of the techniques employed in electrical and 
electronic computors. 

First the analogue kind. One way of representing 
the numbers in the computation is by voltages. It is 
easy to add or subtract them by rotation of a potentio- 
meter, forwards or backwards. Sines and cosines are 
obtainable by a suitably shaped potentiometer, or 
(with a.c.) by the angular position of a coil in an 
alternating field. The output of a potentiometer is 
proportional to its setting multiplied by the voltage 
applied to the input, so if both are under control it 
is possible to multiply. Another method of multi- 
plication is to represent the variables by the currents 
in two coils; the force between them is proportional 


Control equipment for the pilot model of the N.P.L. automatic computing engine. 
Information on punched cards is fed into the Hollerith machine on the left. 
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to the product. An ordinary wattmeter goes one step 
farther and indicates the triple product VI cos @, 
where @ is the phase angle between V and I. The 
current in one coil is, of course, I, and the current in 
the other is made proportional to V. The same 
scheme can be adopted in a computor by using one 
of the known methods of phase control to bring (say) 
an actual angle into the system. The household elec- 
tricity meter goes still farther and integrates VI cos 
@ with respect to time; that is.to say, multiplies VI cos 
@ at every moment by the infinitesimal duration of that 
moment, and adds the whole lot up to give kilowatt- 
hours. It does this by making the speed of a wheel 
represent the wattage; then the number of revolutions 
it makes is the time-integral. 

Whenever a valve is used in an analogue computor 
- it is practically compulsory to use lots of negative 
feedback, otherwise the readings are founded too 
much on the shifting sands of valve characteristics. 
This leads us to the point I was discussing last month 
when explaining the advantages of the binary arith- 
metical scale over the more familiar decimal one. 
Suppose the operative quantity in a valve circuit is its 
anode current, from zero up to a maximum of 10mA. 
Then a drift of 0.5mA would, in an analogue system, 
mean an errot of 5 per cent of “ full-scale deflection.” 
In a digital system, drift would cause no error at all 
until it became large enough to slip a whole cog in 
the reckoning. If the decimal scale were used, there 
would have to be ten different distinguishable levels 
of anode current, and 0.5mA would be enough to bring 
it from spot-on to the limit of tolerance. The error 
caused by overstepping the limit would then depend 
on which digit was affected. If the correct answer 
were, say, 1,527, a slip from 0 to 1 in the millions 
digit would make this 1,001,527, which would contain 
rather a serious error! But with the binary scale it is 
only necessary to distinguish between off and on; 
current or no current. A neon tube can do that; or 
an ordinary relay. It would not be true to say that 
the decimal scale is altogether impracticable, because 
it is used quite successfully in the “ Cin-Tel” counter, 
thanks to negative feedback; but it is doubtful how far 
the same policy could be applied in the more elaborate 
computors. 


Fig. |. Eccles-Jordan relay circuit, much used in electronic 
computors as a two-position switch. 


TRIGGERING 
PULSES 


Reducing the number of figures, or distinguishable 
states, from ten to two is such an enormous simplifica- 
tion that it is well worth having even though it means 
about three times as many digits, and also “ translat- 
ing” from and into decimal notation. For example, 
if numbers up to 9,999,999 are to be handled, it is easier 
to do it with twenty-four 2-way (on-off) switches than 
with seven 10-way switches. 


Electronic Totting-up 


The basis of a digital computor, as I said before, is 
a counter. The binary equivalent of the ordinary 
wheel counter would have only two figures on its cir- 
cumference, 0 and 1. Each impulse to be counted 
would have to move it half a turn, so every second 
(instead of every tenth) impulse would carry one to 
the next wheel, pushing it round half a turn. And so 
on. The electronic version of this is the Eccles- 
Jordan relay (Fig. 1), published as long ago as 1918, 
and now often (not strictly correctly) called a flip-flop. 
This has two possible states: V, conducting and V, 
cut-off, or vice versa. Whichever state exists, a nega- 
tive pulse applied to the cathodes reverses it; the 
action being rather like the overhead type of electric 
light switch in which one pull at the cord turns the 
light on and the next pull turns it off. If a neon tube 
N is connected as shown, the voltages can be arranged 
so that it lights up (indicating “1”) when V, is cut 
off, and goes out (indicating “0”) when V, conducts. 
By coupling the anode of V, to the cathodes of another 
pair, the change from 1 to 0 in the first pair can be 
made to cause a change from 0 to 1 in the second 
pair, making the indicated total rise from 01 (one) 
to 10 (two). The next pulse makes the first pair 1 
again; total reading: 11 (three). To count beyond 
three, a third pair is needed. So it is easy to imagine 
why the ENIAC (which uses this system) needed 
20,000 valves, bearing in mind the need for numerous 
storage arrays as well as those actually used for opera- 
tions. There are more economical methods of storing 
numbers, but in the meantime let us see how some of 
the operations can be worked. 

For simplicity, let us assume only five binary digits, 
capable of counting up to 16+8+4+2+1=31. Sup- 
pose we want to add 9 to 13. The machine would be 
fitted with a switch for clearing all the registers (the 
rows of flip-flops) so that every digit is 0. Then “9” 
is fed into the machine. A special department con- 
verts this into the binary equivalent, 01001, and 
signals one of the registers in such a way that the first 
and fourth flip-flops from the right are triggered over 
into the “1” state. The 13 is then fed in, and the 
machine (acting all the time, of course, on the coded 
instructions issued by the programmer) translates it 
into 01101 and supplies it to the same register. By 
writing these numbers in the usual form for addition 

01001 

01101 
we can see that the first flip-flop (extreme right) 
receives a second impulse, which will change it back 
to 0 and at the same time trigger the second tol. The 
third is triggered to 1, and the fourth receives a second 
impulse which makes it 0 and carries 1 to the fifth. 
Result: 10110, which the binary-to-decimal trans- 
later interprets as 16+0+4+2+0=22 and passes it 
to the output of the machine, either as light signals or 
(in the more expensive models) typed figures. 

More often the numbers to be added are those that 
have been stored as results of other operations; and 
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the machine has to be able to respond to instructions 
such as “ Take the contents of store X and add them 
to those in store Y.” 

Subtraction can be brought within the ability of an 
adding machine if the number to be subtracted is 
replaced by its complement. To take an example in 
decimal notation, subtract 127 from 26,454. The 5- 
figure complement of 127 is 99873, and adding this 
to 26,454 gives the right answer, 26,327 (ignoring the 
last 1 because it is outside the 5-figure limit). The 
binary system obviously makes this much easier, be- 
cause all one has to do to get the complement is to 
reverse all the digits and add 1. Try it and see! 

Multiplication is also very easy in the binary system, 
because it too reduces to the operation of adding, com- 
bined with shifting to the left. Suppose we want 
9 x 13, or 1001 x 1101 in binary. If you write this out 
in long multiplication 

1001 
1101 
1001 
0000 
1001 
1001 
1110101 
you will see that the first (units) digit in the multiplier 
(1101) requires the multiplicand (1001) to be taken as 
it stands. The second digit, being 0, requires nothing 
at all. The third requires the 1001 to be shifted two 
placcs and added, and the fourth requires it to be 
shifted three places and added. This is a compara- 
tively easy extension of the adding circuits. 

Division is a little more difficult, but if you try 
some binary long division, using the complement 
method to turn subtraction into adding, you will see 
that the only new thing the machine has to do is to 
time some steps of the programme for itself, depend- 
ing on the result of the previous step. 


Memory 


Lastly, storage systems. If every binary digit to be 
stored either permanently or temporarily necessitates 
a pair of valves, the size and cost of the computor 
become alarming. That was the fault of ENIAC. 
Another fault is that if there is a power cut the 
machine is instantly afflicted with total loss of 
memory. So for permanent or long-period storage it 
is better to use magnetic recording, on tape or drum. 
The Ferranti Mark I computor contains a drum six 
inches by eight, which can store the impressive total 
of 650,000 binary digits. It also has eight cathode-ray 
tubes, each with a capacity of 1,280 digits, for more 
immediate use. All this is in addition to a moderate 
number of valve registers. The cathode-ray stores 
are a special feature of this machine, and obviously 
appeal strongly to me, but I have only room to hint 
that their working principle is very similar to that of 
the television camera tube. Since a charge pattern on 
a cr. tube screen quickly fades, arrangements are 
made to “repaint” the whole lot about 30 times every 
second, but this does not prevent the machine from 
being able to pick out any line of digits on any tube 
in, at most, 0.00024 sec. 

Other computors that have been built make m 
use of mercury storage. Pulses corresponding to tHe 
nurmbers to be stored are applied to one end of a tube 
filled with mercury, and they travel to the other as 
waves. When the waves reach the far end, which they 
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Left: Fig. 2. Ar- 
rangement of elec- 
trodes in the 
Dekatron tube. The 
ten cathodes are 
numbered Ki to 
. K10. The two sets 
of guides, A. and 
B, are for shifting 
the glow discharge 
from cathode to 


GUIDES 
B 


in circuit diagrams. 
+400V 


120V 
“en sa 


PULSES 


+60V 


Fig. 4. Voltage diagram showing how the glow is passed 
from cothode to cathode by negative pulses on the guide 
electrodes, 


(a) (b) (c) (4) (e) 
do in about one thousandth of a second, they are 
received, amplified, and reintroduced at the input. In 
this way a record lasting one millisecond can be kept 
in existence indefinitely, and can be referred to any 
time it comes round. 

One other device is, I think, worth mentioning, be- 
cause it looks as if it would be very useful for less 
ambitious electronic computors than those we have 
been considering. It is a special kind of neon tube— 
the Dekatron—and is capable of recording numbers in 
decimal form. There is one central anode, with ten 
cathodes standing round it in a ring. The particular 
cathode that is taking the discharge is shown by the 
giow. The glow can be passed from one cathode to 
another, round the ring, by applying pulse signals to 
guiding electrodes, two of which stand between each 
pair of cathodes, and are connected together as in 
Fig. 2. All the cathodes, except the last, are also con- 
nected together, so t':2 discharge can take place equally 
well to any of them. The guides are normally about 
60V more positive (Fig. 3) so there is no tendency for 
them to act as cathodes, and the voltage is too low for 
them to act as anodes. Suppose the disc e has 
been established to cathode Kl. If the A guides are 
all made momentarily more negative than the cathodes, 
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the discharge passes from K1 to Al (Fig. 4). Just as 
the A guides are about to return to positive, the B 
guides are momentarily made negative, attracting the 
glow from Al to Bl. Finally the return of the B 
guides to positive shifts the glow to K2. The next 
pair of pulses on A and B shifts it to K3; and so on. 
The process is very like the party game in which the 
members of a team sitting side by side pass a ball 
along the line from one pair of feet to the next. When 
the glow reaches K10, this cathode (being separately 
connected) can be made to cause a signal that will 
carry 1 to the next tube, as in a mechanical counter. 

I could use up a good many pages explaining how 
this and other electronic devices function in circuits, 
but I am expected to leave room for somebody to make 
at least a passing reference to the affair at Earls Court. 


Eidephor Projection Television 
System 


MONG the papers read at the Television En- 
gineering Session of the 1951 Radio Conven- 
tion of the British Institution of Radio 

Engineers was one on the eidophor system. Some- 
times known as the Fischer system after its inventor, 
who died in 1947, the eidophor system depends on 
hag of a film of oil as a modulator for a beam of 
ight. 

The equipment described in the paper by Professor 
E. Baumann, of Zurich, is the third prototype and was 
first operated in December 1950.- The first model 
was tried out in 1944, 

A film of oil is scanned by the electron beam of a 
cathode-ray tube which produces on the oil an elec- 
trostatic-charge pattern corresponding to the picture. 
The surface of the oil is deformed by this charge 
pattern and this deformation, in effect, turns the oil 
into a pattern of tiny prisms. In conjunction with a 
Schlieren optical system a light beam is thereby modu- 
lated. 

The video signal modulates a 20-Mc/s carrier and 
the modulated carrier is applied to the cr. beam. 
As a result a form of velocity modulation is obtained. 
The light source passes through a series of parallel 
bars to the oil film of the eidophor. It passes through 
the film, is reflected from the rear surface and passes 
through a second time back to the parallel bars of the 
Schlieren optical system. The adjustment is such that 
if the eidophor is unmodulated the light hits the bars 
and passes no farther. The prisms formed in the 
oil by the modulation, however, deflect the light in 
greater or lesser degree, with the result that the emer- 
gent light is intercepted to a varying extent by the 
bars and so. a varying quantity of light passes between 
them. This is, of course, focused on the screen to 
form the picture. 

The cathode-ray tube operates at 20kV with a beam 
current of 80uA. It is of the continuously evacuated 
type. The light source is an arc providing 45,000 
candles per sq cm. The eidophor is of 75 sq cm and 
gives an effective light storage of about 70 per cent. 
It is slowly rotated so that a fresh surface is exposed 
for use and is maintained at constant temperature by 
a refrigerating plant. The final picture has an illu- 
mination of around 4,000 lumens. 

The definition obtainable is independent of the light 
capacity and the equipment has been used up to 729 
lines. The limits are stated to lie in the picture source 
rather than in the projector. 
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New Radar Display Unit 


Details of the Type 12 Decca Marine Radar 


HE 5-inch display unit (Type 159B) originally 

fitted in the Decca marine radar had the virtue 

of instant adaptability to all types of vessel from 
fishing craft to passenger liners, and was undoubtedly 
one of the reasons for the success of the original 
design (over 1,000 have already been installed). 

To meet the requirements of the Navy, and also the 
demand from owners of the larger vessels, for bigger 
p.p.i. display, the Type 12 unit has been developed. 

The 12-inch tube not only gives a high-definition 
display which can be read without the aid of a magni- 
fier, but the larger mounting has enabled the de- 
signers to incorporate several new and interesting 
features in the circuit. Foremost among these is a 
new. differentiating circuit which effectively 
analyses the returns from rain or snow areas and 
throws into relief targets which would otherwise lie 
hidden in a confused overlapping train of responses. 
This circuit, which can be switched out to give higher 
maximum sensitivity when not required, is effective 
up to maximum range and can be regarded as com- 
plementary to the sea clutter control at short ranges. 

Duai-pulse-length transmission, automatically 
switched from 0.1 usec for the 1- and 3-mile ranges to 
0.2 usec for 10 and 25 miles, is now employed to im- 
prove responses at long distances while retaining the 
high discrimination and minimum range of 25 yards 
on the short ranges. The range scales, which are 
logarithmic for constant percentage accuracy, are 
automatically selected by a shutter, coupled to the 
range control switch. 

Mechanically, the Type 12 display unit is extremely 
robust. The housing is a machined aluminium-alloy 
casting with internal runners which enable the display 

chassis to be drawn 
forward for ser- 
vicing, and is 
attached to the 
trunnion base by 
four resilient 
rubber mountings. 

The rest of the 
equipment— 
scanner, receiver 
unit 
supply — is 
same as in 
Type 159. 

A new factory 
has been equipped 
with special 
machinery to turn 
out this new set in 
sufficient quanti- 
ties to supply the 
needs both of the 
Navy and the mer- 
cantile marine. 


Pedestal mounting for 
Decca Type !2 display 
unit, which can also be 
supplied for sheif- 
mounting if required 
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53 Ranges with Rotary Switch Selection 


This uniquely comprehensive Test Set has 53 ranges for” 
measuring A.C. and D.C. current and voltage, resistance 
and insulation. It is completely self-contained with 
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A fully-protective safety device is fitted and is operative 
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Efficiency Line-Scan Circuits 


Part 3—Transformer Coupling 


S soon as a transformer or auto-transformer is 
included in the time-base circuit its operation 
becomes much more complex. If h.t. boost is 

not used the only benefits to be gained by using a trans- 
former are the absence of a d.c. component in the 
deflector coil, the ability to use a deflector coil of any 
required inductance and the ability to operate the 
diode with its cathode earthy. This last benefit is 
only obtainable with a double-wound transformer. 
To offset these advantages, the transformer reduces 
the efficiency of the circuit. It does this in three ways : 
energy is needed to establish the magnetizing field 
in the core; energy is needed to establish the in- 
evitable leakage field ; and energy is needed to provide 
for the eddy-current and hysteresis losses of the core. 
In addition, the equivalent circuit becomes that of a 
coupled pair of resonant circuits instead of that of a 
single circuit; it has two natural frequencies of 
oscillation instead of one and it is not possible to 
control both by means of a single diode. 

The inductive effects of the transformer are on the 
scan exactly equivalent to a change in the effective 
value of the L,I,’ figure of the deflector coil and the 
efficiency may be reduced by as much as 50 per cent. 
The core losses affect the total Q of the circuit and, 
hence, the amount of overshoot, which in turn affects 
the current efficiency of the output valve in the manner 
already described. 

The total effect of a transformer on circuit efficiency 
can be very considerable. Th> basic efficiency of a 
circuit using a transformer is always less than that of 
one embodying a directly-fed deflector coil but, of 
course, the latter is not always practicable. 

When h.t. boost is used, however, conditions are 
rather different. The energy recovered in the diode 
auto-bias circuit, and otherwise dissipated as heat 
in the bias resistor, is then utilized as part of the h.t. 
supply to the driving valve. This power fed back may 
exceed the loss introduced by the transformer and 
result in the total input power with the transformer- 
fed coil being less than with the directly-fed coil in 
spite of the transformer losses. This condition is 
most likely to pertain, and h.t. boost is certainly 
most valuable, when the h.t. supply is limited to a 
low value, as when it is derived directly from the mains 
without a mains transformer. 

There are several different equivalent circuits of a 
transformer but the most suitable one for the present 
purposes is shown in Fig. 9. The real transformer 
of primary and secondary inductance L, and L, and 
mutual inductance M has a ratio of primary/secondary 
turns ”. It is equivalent to (b) in which an ideal trans- 
former of ratio nk : 1 is connected to the network of 
inductances which simulate the field deficiencies of 
the real transformer. e leakage inductance is 
represented by L, (1—k*)/k? = the finite inductance 
of the transformer winding by L,, where k is the 
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coupling coefficient and equals M/ VL,L.. oL.. 
primary inductance is L; = n*L,. This 
not take into account core losses. 

Now if a deflector coil of inductance L, and re- 
quiring a peak-to-peak current I, is connected to 
terminals 3, 4 in Fig. 9 it is obvious that L, must draw 
a sirnilar current. A voltage L,I,/7, exists across the 
deflector coil and also across L,, but it cannot do this 
unless L, is taking a current I, such that L,I,/7, = 
Li/ 5 therefore, I, = ILL./L.. The total current 
flowing in the ideal transformer secondary and through 
the leakage inductance is thus 

I, =I, +I,=L04+L/L) = l/n (7) 
where », is the current efficiency factor * the trans- 
former. The primary current is, of course, 1, = I,,/nk 
= I,/nkn; 

The back e.m.f. across the deflector coil is E, = 
L, I,/7;. The back e.m.f. across the secondary of the 
ideal transformer is greater than this by the back 
e.m.f. across the leakage inductance and this is L,I, 
(1 -- k*)/k®r,. The total voltage on the ideal trans- 
former secondary is thus 


Lily : E 4 


T) 


The 
does 


1 LJ. 1 

where 7», is the voltage efficiency factor of the trans- 
former. The total primary voltage is, therefore, 
E, := nkE,/1. 

The product I,.E, = E, I,/2-7 is a measure of the 
input power, just as E, I, = L, I,”/7, is a measure 
of the deflector coil power. From the point of view 
of efficiency, therefore, the circuit behaves during 
the scan as though the deflector coil had a figure of 
merit of L,I,?/y., instead of L,I,”. It is quite easy 
to show from these relations that the efficiency is a 
maximum when 

ee See 


Yl— k? 
and that then 
k 


"<a een 
The coupling coefficient is thus very important. On 
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Fig. 9. Transformer (a) and its equivalent circuit (b). 
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account of the need for high irisulation and low self- 
capacitance it is difficult to use many interleaved 
sections for the primary and secondary windings, 
which is the usual way of reducing leakage. In some 
cases it is not easy to make & greater than 0.98. With 
this value k? = 0.96 and ,/1 — k*® = 0.2, so that the 
optimum value of L, 5 L, and 9; = 7. = 0.98/1.2 
= 0.817. The “ power ” efficiency of the transformer 
is thus only 0.817? = 0.66. 

Viewed from the transformer primary the total 
effective inductance is 

re BES Ps L.L, 

Lyr = n*k?| L, RB + Tee | 
and when L, has its optimum value this reduces to 
Lr : a OO 

If a transformer-coupled deflector coil is used in the 
circuit of Fig. 1 (Part I), therefore, the effect is to a first 
approximation the same as if a coil of inductance 
n*L,, were used and this coil had a figure of merit of 
L,I,2/n:7-. An example may help to make this clear. 
In Part I we considered the case of L,I,? = 2.9 mH-A? 
and with the overshoot x)= 0.8 we found L, = 22.3 mH 
and 1, = 46.6mA. Suppose we now wish to make 
L, = 5mH, L,I,” remaining unchanged, and the 
peak current of the valve is still 200 mA. If the coupling 
coefficient of the transformer is 0.98, L, = 5L, 
25mH. The effective L,I,” figure is 2.9/0.66 
4.4mH-A*. If the overshoot is unchanged the mean 
anode current is unchanged and so the current output 
of the valve and circuit is still 360 mA. The effective 
ird :c'ance n*L, = 4.4/035? = 34mH and son = 
34/5 = 2.6:1. The primary back e.m-f. is 34 
10-* x 0.36/82.77 10-* = 148 V. 

As compared with the directly-fed coil, therefore, 
the use of a transformer results in the primary scan 
back e.m.f. being increased from 96 V to 148 V and the 
h.t. supply voltage must be imcreased by the difference, 
52V. The peak voltage on the fly-back also increases 
in the same proportion but the currents are unaffected. 
The necessary increase of power input has here been 
taken purely as a voltage increase because the peak 
current of the valve has been considered as the current- 
limiting factor. If this limitation did not apply the 
increase of power could be taken in the form of current 
rather than voltage. 

To a first approximation the same equivalent 
circuit holds on fly-back and the effect.of the trans- 
former losses on the overshoot can be taken into 
account quite simply. If the deflector coil losses are 
represented by a shunt resistance R, it has Q, - 
R,/#L,; similarly, if the transformer losses are 
represented by a shunt resistance R, to L,, the trans- 
former has Q, = R,/wL,. The Q of L, and L, in 
parallel is thus, 

LL, 


R.R, 
@=FR/ C+L 
1+ L/L, 

2 1+Q, LJ/QL. 

This is only an approximate relation since no 
account has been taken of the leakage inductance. It 
should be noticed that the total Q does not depend 
only on the individual Q values but also upon the 
relation between L, and L, and in consequence a low 
transformer Q will not affect matters very much if L, is 
high enough in relation to L,. 

We found previously that for an overshoot of 0.8. 
Q, = 7.05. A transformer with a ferrite or dust-iron 
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core will have a higher Q than this, but one with a 
core of 0.014-in silicon-iron laminations may well 
have a Q of no more than unity! With this value, 
and when L, = 5L,, the total Q becomes, 


1.2 

Q, 7.05 ia 7055 3.5 
and the overshoot x = 0.64 

This, of course, changes all the other conditions and 
the primary current drops to 328 mA, while the mean 
anode current rises to 84/1.64 = 51 mA. The effective 
primary inductance becomes 4.4/0.328 = 41 mH and 
son = 1/41/5 = 2.86:1. The primary back e.m.f. 
becomes 41 0.328 x 1000/82.77 = 163V. The 
input power needed, apart from the anode dissipation 
of the valve is 163 0.051 = 8.3 W instead of the 
4.56 W needed by the directly-fed coil. It must again 
be emphasized that because of the idealized approach 
these figures, although comparative, are appreciably 
smaller than practice indicates. 


- eal? 


Oscillations with Primary Diode 


The circuit diagram of this transformer-coupled 
stage is shown in Fig. 10. In this the actual trans- 
former shown is the ideal one with the elements of 
Fig. 9(b) added to represent the real transformer. 
Also the primary and secondary circuit capacitances 
C, and C, have been added. So far it has been con- 
sidered that C, is negligible, but in practice it is not. 
When the diode V, is conductive over the initial part 
of the scan it can control only the voltage on the left- 
hand side of the leakage inductance and the current 
through it; the resonant circuit to the right is not 
under its full control. 

It is true that if the currents in L, and L, decay 
linearly the voltage across them will be constant and 
C, will draw no current. Because the leakage induc- 
tance separates these components from the diode, 
however, the current is not forced to decay linearly 
and, in fact, it will not do so. The decay tends to 
be oscillatory. Ignoring any effect of the resistance 
losses on frequency, and regarding the diode as an 
effective short-circuit on the primary, the natural 
frequency of unwanted oscillation occurs at the fre- 
quency for which C, resonates with the secondary 
and leakage and deflector-coil inductances all in 
parallel. When the optimum value of secondary 
inductance is used this frequency is given by :— 


ppaeee 1 Jf + raed 
 2nV/L,C, V1—R? 


In the example considered earlier we had L,= 
5 mH, k = 0.98, if we assume C, = 200 pF, — a prob- 
able value, since it includes the deflector-coil self-cap- 
acitance, we get f = 390 kc/s. The time of one cycle 
of oscillation is 2.6 psec and so on a 10-in picture the 
effect would be to produce bright bars 2.6 x 10/82.77 
= 0.31 inch apart with dark bars between them. 

In practice such oscillations are liable to occur but 
are modified by the losses in the components. There 
is a damped sine wave of oscillation superimposed on 
the linear scan current and it is rare for more than about 
four bars to be visible on the picture. 

It is not an easy matter to avoid this form of oscil- 
lation. What is required is a method of damping the 
subsidiary resonant circuit without damping the main 
one but this cannot be done by components connected 
to the circuit. However, the general circuit losses 


(13) 
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increase with frequency and so are more effective in 
damping this subsidiary circuit than the main one, 
which is set at about 32 kc/s by fly-back considerations. 
The aim in design should be, therefore, to make the 
natural frequency of the subsidiary circuit as high as 
possible. The first step is obviously to keep C, 
as small as possible, but no great improvement here 
is practicable—it would be at most about 2:1 in 
frequency. 

The deflector coil inductance L, can be reduced, 
in theory, without limit. In practice, however, 
there is a limit since if the inductance is too low the 
wire needed will become too thick for easy manu- 
facture. Coils of less than 1mH are rare. The 
improvement here seems limited to about 2:1 in 
frequency. The other factor affecting frequency is 
the coupling coefficient k and again quite a large 
increase is needed to increase the frequency very 
much. 

Since h.t. boost cannot be obtained with a primary 
diode and since it seems so much better to dispense 
with the transformer entirely and use a directly-fed 
coil when h.t. boost is not used, it would not seem 
profitable to pursue the operation of the primary diode 
further. The invariable modern practice is to have 
the diode on the secondary side of the transformer and 
very often connected to the deflector coil. With 
a double-wound transformer this permits the diode 
cathode to be earthy and avoids difficulties in the 
heater supply; however, with an auto-transformer, 
which is now the common practice, the — cathode 
is still “ hot.” 

The circuit with a secondary diode is shown in 
Fig. 11. The transformer has again been shown by 
its equivalent circuit and the windings of the ideal 


Ls(1-«*)/e* 
SECC. 


current. The equation for the mean diode current 
thus becomes 


ty 71 x 
‘ joes cae 14 
2 r 1+2x (14) 


If h.t. boost is to be used it is necessary for the 
mean currents of V, and V, to be equal and this 
requires 

m= I1/xt*k  . .. (15) 
so that the transformer ratio is dependent on the over- 
shoot obtained and hence on the Q of the circuit. 
This value of the ratio is really a minimum one; it 
can always be higher at the expense of boost voltage, 
for a resistance can be provided to absorb the surplus 
diode current. 

With this additional information we can compute 
the requirements of a secondary diode circuit. We 
had before k = 0.98, x = 0.64, i, = 200mA, L,I,’ 
= 2.9mH-A’, L/L, =5, = 17. = 0.817. The 
total peak-to-peak current referred to the primary 
remains unchanged at 328 mA. 

‘The transformer ratio is n = 1/0.4 = 2.5 and so the 
peak-to-peak secondary current is 0.328 (2.5 x 0.98) 
= 0.8A and the deflector coil current is 0.87,= 
0.65A. The inductance must be L,=2.9/0.65*= 
68mH and L,=34mH. Since the transformer 
conditions have been chosen to be optimum the effec- 
tive inductance at the primary is n*L,=42.5 mH and 
the primary scan back e.m.f. is 42.5 x 0.328 x 1000/ 
82.77 = 169 V. This is the same as with a primary diode, 
as it should be (the actual figure obtained was 164 V 
—the difference is negligible and is brought about by 
working to a slide-rule accuracy only). If h.t. boost 
is not used, the power input is therefore the same 
whether the diode is on the primary or the secondary. 

Since the diode V, is across 
the secondary, the voltage appear- 
ing across R, is limited to the 
back e.m.f. across L,; that is, to 
6.8 x 0.65 x 1000/82.77 = 53.5 V. 
This is the maximum boost volt- 
age available. If it were possible 


i,= 


to connect the diode to the other 
side of the leakage inductance the 
boost voltage would be 69V. Itis 
not, however, and the energy stored 


Fig. 10. Transformer-coupled 
deflector coil with a primary 
diode. 


Fig. Il. | Transformer- 
coupled deflector coil with 
a secondary diode. 


transformer in it have been drawn end-to-end to 
bring out clearly the phase-reversing ep 
The secondary circuit is shown as “ floating ” 
practice, some point is made earthy, but this tm: 
can be anywhere. 

The equations of Part 1 need slight modification 
to cover this circuit, because the valves operate on 
the two sides of the transformer instead of both on the 
same side. The formula for the anode current 
i, of V, is unchanged. As V, is now in the secondary 
circuit it carries part of the secondary current instead 
of part of the primary and this is nk times the primary 
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in the leakage inductance is lost. 


Fig. 12. Circuit of Fig. || re-arranged to give h.t. boost. 

The circuit arranged for h.t. boost is shown in 
Fig. 12 ; the resistor R, has disappeared since the power 
previously dissipated in it is now taken by V,. The 
voltage appearing across C,, 53.5V in the example, 
adds itself to the h.t. supply, so that this can be 
53.5 V lower than without boost. In effect, therefore, 
it is as if the back e.m.f. on the transformer primary 
were this much lower than it really is, or 169—53.5 

=115.5V only. This makes the input power 115.5 » 
0.051 =5.8 W. 


Oscillations with Secondary Diode 


Comparing the three conditions investigated we 
find the power is 4.56 W for the directly-fed coil, 
8.4W for a transformer feed without h.t. boost and 
5.8 W with h.t. boost. Again it must be emphasized 
that these figures are based on an idealized approach 
and will be appreciably greater in practice ; also that 
they do not include anode dissipation in V,, which 
will be at least 5 W. 

It has been said that the energy in the leakage 
inductance cannot be recovered. It must, however, 
be dissipated and it is liable to expend itself in a 
damped oscillation in the resonant circuit formed by 
the leakage inductance and the primary capacitance. 
The frequency of this oscillation is given approxi- 
mately by 

1 

‘= tevin, —) Son 

It is usually diffcult to make C, less than 50 pF 
and so for our example f=1/[6.28 /(6.25 x 34x 10-* 
x 50 x 10>? x 0,04)] =2.46 x 105c/s =246 ke/s. 


Lg(1-k*)/kSL, 


Fig. 13 (left). 


The effect of this oscillation on the picture is 
much less serious than in the case of a primary diode 
for the deflector coil is not a part of the oscillatory 
circuit. In fact, the oscillation occurs in a separate 
circuit and is only coupled to the deflector coil by 
the internal resistance of the diode. If the diode is 
of low enough resistance, therefore, the effect on the 
picture may be negligible. The oscillation itself can 
be prevented only by the same means as with a primary 
diode, namely by making its frequency high enough 
for the circuit losses to be effective in damping it 
out. 

One effect of the oscillation is profoundly to modify 
the waveform of the current through the diode. 
Consider Fig. 13, which shows the essentials of the 
circuit during the conductive period of the diode. 
At the start of the scan when the diode becomes 
conductive there is a peak (electron) current i flowing 
in the direction shown and it is in magnitude x I,,/7,;. 
The current is being driven around the circuit by the 
energy stored in the magnetic fields of the inductances. 
The back e.m.f. across L, is at this instant equal to the 
voltage across C,, so that if the diode is regarded as 
a switch which closes at this instant, there is no 
current in it. The current in L, is forced to decay 
linearly by the diode but that in L, is not and decays 
more rapidly and in oscillatory fashion. The current 
in the diode, therefore, grows gradually, reaches a 
maximum and falls off again ; this process is repeated 
while the oscillations persist. 

The action is more easily visualized by ccnsider- 
ing the current as made up of two independent cur- 
rents i, and 7,. Initially, when the diode conducts 
they have the same amplitude and flow in opposite 
directions in the diode. Now i, is the current in 
L, and decays linearly; it has the usual triangular 
waveform shown in Fig. 14(a), but i, is a damped 
oscillation. The total current is the sum of the two, 
Fig. 14(b). 

Initially, the two currents always have the same 
amplitude. The scan current 1, falls linearly with 
the proper rate for the scan. The oscillatory current 
decays as a damped oscillation and the amplitudes of 
successive peaks follow an exponential law. It is 
essential to the proper operation of the circuit that 
the decay of the oscillatory. current shall not be slower 
than the decay of the scan current. If it is slower, 
one or more positive 
peaks of the oscilla- 
tory current will be 
of greater magni- 
tude than the values 
of the linear current 
at the same in- 
stants. The required 
total current is then 
a reverse diode 
current which the 


This circuit 


illustrates the conditions at 
the s:art of the scan. * 


Fig. 14. The diode current is 
the sum of the scan current 
i, and the oscillating current 
ig shown at (a). 
indicated at (b). 


The sum is 
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diode cannot pass. The diode then cuts off and there 
is a severe disturbance of the scanning waveform. 

The ratio of the amplitudes of successive peaks in 
the oscillatory current is «*’® where Q is the effec- 
tive value for the oscillatory circuit. The rate of 
decay between the first and second peaks is thus 
I, (l—e") f where f is the frequency of oscilla- 
tion and I, is the amplitude of the first peak. The 
slope of the linear current is I,,/7,9,=I,/xr,;. The 
first. must be greater than the second, therefore, 
we must have 

x7, f(1—e-7'9)>1 

This is a sufficient requirement to avoid diode 
cut-off on the second cycle of oscillation but not on 
later cycles, for the exponential decay means that the 
slope is continually decreasing. In practice, this is 
not very important for the “linear” diode current 
also changes with decreasing slope because in normal 
operation the driving valve comes into action before 
the diode cuts off. This results in an increase in the 
magnitude of the diode current and a delay in its 
cut-off point. Usually, therefore, the above simple 
relation is adequate. 

As an example, we found earlier for x=0.64, 

=82.77 usec, f=246 kc/s. Therefore, we require 
io 7/2> 1/(0.64 x 82.77 x 0.246) = 0.077 ;_ therefore 
<0.923, or 7/Q>0.08 which gives Q<39 
approximately. In actual fact the Q is not likely to 
reach this figure, but the writer has had trouble 
from an excessive Q. It is most likely to occur when 
the natural frequency is lower—perhape 100 kc/s 
only. 


«#8 


The Auto-Transformer 


From the point of view of effitiency in transformer 
design it is necessary to keep the leakage inductance 
and losses as small as possible. The auto-transformer 
has an inherent advantage over the double-wound 
transformer ; the advantage is very small with a high 
turns ratio but very large with a small ratio. In fact, 
the leakage inductance becomes zero with a 1:1 
ratio, for then the transformer degenerates into a shunt 
choke. 

Consider a transformer (a), Fig. 15, with primary and 
secondary inductances L, and L, and mutual induc- 
tance M. As already mentioned this has the equiva- 
lent circuit (b) and the equivalence is established by 
equating the open and short-circuit impedances of 
the two networks. This leads to the relations :— 


Ls ie 
Ld — k*)/k? where k®=M?/L,L 

am kL, /L,=n*k* where n?=L,/L, 
which make Fig. 15(b) identical with Fig. 9b). 

An equivalent for the auto-transformer, Fig. 15(c), 
can similarly be derived. The first step is to re-draw 
it as in (d). The equivalent circuit (b) still applies 
and the elements will be distinguished by a tick (’) 
when applying to the git cane Equating 
open .f and short-circuit impedances gives :— 


2X1 — ined’ 8 (n’ —1)*%(1—k?*) 

‘a+ (1+nk)* (1+n’k—k)* 
=(1+n’k—k)*? 

where wi is Ae auto- 

turns between 1, 4. 


turns between 3, 4 
The ratio leakage inductance of 


= L,——. 


turns ratio; i.e., 


the ratio of in Fig. 15(c). 


auto-transformer 
transformer 
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Fig. 15. Transformer (a), with its equivalent circuit (b). In 
auto-transformer connection (c) applies and has the equiv- 
alent (d) which can be reduced to the form of (e). 


is given, therefore, by 
*—1)*k? 
(1+n’'k—k)* 
Since k ~ 1 and n’>1, 1—k<n’ and the ratio is nearly 

(—) If n’=2.5, we get (1.5/2.5) = 1/2.76 
which is not a v large improvement. However, 
if n’=1. >, we get (0.5/2.5)*=1/25, which is very 
considerable. C3) 

As long as the step-down ratio is small, say under 
2:1, the auto-transformer is greatly superior to the 
double-wound transformer because a much smaller 
leakage inductance is obtained with the same form of 
construction. This not only improves the field 
efficiency of the transformer, since less need 
be provided to establish unwanted fields in it, but by 
raising the natural frequency of unwanted modes of 
operation it makes them much less likely to be trouble- 
some. If h.t. boost is to be employed, and it is 
most valuable when the transformer ratio and leakage 
inductance are low, the use of a low ratio demands 
a large overshoot and, hence, a high Q circuit. If 
the ratio is to be under 2:1, the overshoot must 
exceed 0.7. It becomes almost essential to use a 
low-loss core material for the transformer and desir- 
able also for the magnetic circuit of the deflector coil. 
Materials such as Caslam, dust-iron and Ferroxcube 
are needed. 

The one practical inconvenience of the auto- 
transformer lies in the fact that the cathode of the 
diode is fluctuating at a high potential to earth and so 
must nearly always have its heater fed from a low- 
capacitance well-insulated winding of a supply trans- 
former. Sometimes, too, the required inductance 
for the deflector coil becomes inconveniently high 
when the transformer ratio is low. This can be over- 
come by connecting it to a tapping on the secondary, 
so that there is in effect a double auto-transformer 
with one ratio between the driving valve and the diode 
and another between the driving valve and the deflec- 
tor coil. Since there is then a further leakage induc- 
tance involved there are further possibilities of spur- 
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and many of the economy 


circuits are unsuitable for 
him unless he can obtain 
the proper components for 
them. The components 
are not easy to make by 
hand and aiso it is some- 
times hard to obtain 
special materials in small 
quantities. The line-scan 


transformer is a partic- 
ularly difficult component 
to make because it really 
requires a wave-winding 
machine. 

Taking everything into 
account, the directly-fed 


Fig. 16. 


ious oscillations. In all cases with a transformer or 
auto-transformer it is possible to make the primary 
a step up auto-transformer to feed an e.h.t. rectifier. 

Circuits of this nature are used to scan 70° cathode- 
ray tubes operating at 14 kV and a typical one is shown 
in Fig. 16 in its essentials; V, is the driving valve and 
draws about 95mA from an h.t. supply of 280 V. 
The damping diode is V, and the e.h.t. rectifier is 
V;; it provides up to 16kV on no load. An auto- 
transformer with a ferrite core is used and the winding 
is split for the insertion of the linearity control, which 
is the device A controlling the diode. Width control 
is obteined by a variable inductance shunted across 
a part of the transformer winding. The deflector 
coil L, is tapped down from the diode connection 
and has a series capacitor C, to block any direct current. 
Although not shown in the previous circuits this is 
often necessary. Much depends on the precise arrange- 
ment of the components. The capacitor C, is the 
one across which the boost voltage is developed. 
Although not shown here, up to 12 mA at the boosted 
voltage can be drawn off for operating the frame time 
base. 

Until recently British practice has favoured the 
double-wound transformer, but in general the output 
is only required to scan a 50°-tube at 9kV. It is 
possible, therefore, to tolerate the higher leakage 
inductance of the double-wound transformer and it 
is mot necessary to be so fussy about core losses. 
Laminated cores can, therefore, often be used, although 
the tendency is undoubtedly to abandon them. With 
the advent of 70° tubes, however, the tendency is 
undoubtedly towards the type of circuit shown in 
Fig. 16. 

These economy circuits are quite complex in their 
operation and are affected by many factors. Thus, to 
quote only one example, a change in the quality of the 
transformer core material affects the Q of the circuit 
and so the overshoot. In its turn this affects the trans- 
former ratio needed for proper matching of the cur- 
rents when h.t. boost is used. There is, of course, 
some latitude permissible but, in general, they do 
demand more critical control over the circuit elements 
than the older heavily-damped circuits. This appears 
to cause no serious difficulty in production, but then 
it is possible to keep a close watch on the quality of 
materials. 

The experimenter is in quite a different position 
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Typical American scanning circuit using an auto-transformer and h.t. boost. 


deflector coil with a diode 
appears to be a very attrac- 
tive form of circuit for the 
experimenter. H.t. boost 
is not possible with it, but 
this is of little moment in view of the absence of all 
transformer losses. It demands a special deflector coil, 
it is true, since the inductance must be unusually 
— but a deflector coil is not difficult to make, only 
tedious. 


CLUB NEWS 

Brighton.—The programme arranged for the coming 
months for the Brighton & District Radio Club (G3EVE) 
includes the Mullard television film-strips and a demon- 
stration of recording and reproducing by the Decca Re- 
cord Co. Meetings are held at 7.30 each Tuesday at the 
Eagle Inn, Gloucester Rd., Brighton, 1. Sec.: R. T. 
Parsons, 14, Carlyle Avenue, Brighton, 7, Sussex. 

Edinburgh.—Meetings of the Lothians Radio Society 
have recommenced and are held on alternate Thursdays 
at 7.30 at the Edinburgh Chamber of Commerce, 25, 
Charlotte Square. Sec.: I. Harris, 24, Braid Hills Road, 
Edinburgh, 10 

Leicester.—At a recent meeting of the Leicester Ham 
Radio Society it was decided to drop the word “Ham” 
from the title and to cover every aspect of radio. The 
club meets at the Holly Bush Hotel, Belgrave Gate, on 
the first and third Mondays of each month. Sec.: L. 


Milnthorpe (G2FMO), 3, Winster Drive, Thurmaston, Nr. 
Leicester. 
S. Manchester.—Until such time as new premises for 


the club headquarters can secured meetings of the 
South Manchester Radio Club are being held in Tatton 
Arms, Northenden, on alternate Fridays. The next meet- 
ing is October 12th. Sec.: E. R. Taylor, 12, Marton 
Avenue, Didsbury, Manchester, 20, Lancs. 

Southend.—The winter session of the Southend & Dis- 
trict Radio Society (GSQK) opened with two Mullard film 
strips on cathode-ray tubes, the second of which, cover- 
ing construction and manufacturing processes, is scheduled 
for September 28th. A lecture and demonstration on pro- 
jection television will be given by a representative of Mul- 
lards on October 12th. At the following meeting (October 
26th) Mr. Walters (Belling-Lee) will demonstrate a para- 
diagram plotter. Meetings are held at 7.45 at the Muni- 
cipal College. Sec.: J. H. Barrance, M.B.E., (G3BUJ), 
49, Swanage Road, Southend-on-Sea, Essex. 

Five clubs in the counties of Lancashire, Cheshire and 
Denbighshire have co-operated in the formation of the 
Association of North Western Radio Societies, the main 
object of which is to co-ordinate corporate activities, The 
societies participating are, Chester & District A.R.S., 
Liverpool & District S.W.C., Wirral A.R.S., Merseyside 
R.S., and Wrexham & District A.R.S. er north- 
western clubs interested are invited to write to W. G. 
Lloyd, 124, Tarvin Road, Chester. 
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The entire transmitting 
equipment for Holme Moss is 


supplied by MARCONI 


Stacked Dipole High-Gain Omni-Direction Aerial Array 
Aerial Feeder System - 12 kW Sound Transmitter + 45 kW Vision 
Transmitter - Common Vision/Sound Combining Unit 

High Power and Low Power Control Desks « 5 kW Medium Power 
Vision Transmitter - 2 kW Medium Power Sound Transmitter 


MARCONI’S WIRELESS TELEGRAPH COMPANY LTD + MARCONI HOUSE « CHELMSFORD «+ ESSEX 
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Ric DUPLEX 


12 INCH cONCENT 


We expected that any who heard the Stentorian Concentric 
Duplex Speakers for the first time at Earls Court would be 
amazed at their remarkable fidelity of reproduction, but our 

* expectations were far exceeded by the enthusiastic appreciation 
from expert and amateur alike. We are proud — and grateful. 


12” SPECIFICATION: Series Gap magnet of Alcomax 3. Flux: LF Gap, 14,000 
gauss; HF Gap, 17,000 gauss—on | 4” pole. Power handling capacity, 15 watts. 
Frequency range, 30-17,000 c.p.s. Fundamental bass resonance, 45 c.p.s. 


PRICES : 12” Concentric Duplex with cross-over network and transformer, 
£18.18.0. Without transformer, £17.17.0. 10” Concentric Duplex with match- 


ing transformer and filter condenser, £7.15.0. Without transformer, £6.15.0. 
CHI / 4 ] 7 a. VA Leaflet upon request. 


WHITELEY ELECTRICAL RADIO CO. LTO-MANSFIELO-NOTTS 


SUCCESS? MODERN PRACTICAL RADIO 
may snare tap fobs Gees exgenars geemaedse AND TELEVISION 


fillthem. Because we are part of the great E.M.I. P ; 
Group we have first-hand knowledge of the This work covers every phase of Radio and Television 
needs of employers, thus our Home Study Engineering from many viewpoints and meets a great 
courses are authoritative and based upon modern demand. The author, C. A. Quarrington, A.M.Brit.- 
industrial needs. Alternatively, our. courses I.R.E., with a long and wide experience of Radio 
will prove equally valuable to you in furthering Engineering, has been responsible for training a large 
your hobby. — = the Radio 97 Resagaat yoo Service 

eee +ngineers in this country, and is also well known as a 
THIS COUPON now-— lecturer on Radio and Cathode-ray subjects to Uni- 
—---rost ae puisieie” ets NON, W-4 ee oe ae ge —— page ga e- and 

4 INSTITU AD, CH CHU | | other interested bodies throughou e country. 

\ 43, GROVE deere? on ou est og + pravehtom one It is impossible to detail even briefly in this small 
| Figste marked the subi Electrical En se Jen Sen space the exhaustive ground covered by this compre- 
ox riechanical Ene, [2° Produ ie aan «. of hensive work, but the pamphlet we can send you will 
\ | Radio Keronauticel Ens. = oa: show you that these few remarks are no exaggeration. 
\ 
- 


ai Cer 
wee. tric). Civil Sorvie® M.A. ~ ar ’ 
‘Teo Courses for Teka = ae | THE ILLUSTRATIONS 
— Eng., Elect En : “ Modern Practical Radio and Television” is profusely illustrated, 
ex It contains 16 full-page plates, over 400 diagrams in’ the text and 7 
Other Subjects , i shiegernens large folding insets. Each illustration has been specially selected for 
y : ety its practical utility. 
NAME geese oe SEND FOR FREE PARTICULARS 
ADDRESS aaa: 


To THE CAXTON PUBLISHING CO., LTD., 42, Morley Hall, 
St. George St., Hanover Sq., London W.1. 

Please send me, free of charge, particulars of “ Modern Practical 
Radio and Television,” together with your terms of easy payment. 


Na 
(Send ‘this form in unsealed envelope) (1}d. stamp) 
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Telecommunications Research 


Fundamental Investigations 


S in many other subjects, research in telecom- 
munications may broadly divided into two 
fields: (i) fundamental research designed to im- 

prove and extend our knowledge of the various basic 
phenomena upon which the practice of telecommuni- 
cations rests; and (ii) research designed to use this 
knowledge for the development, operation and main- 
tenance of telecommunication systems. In this coun- 
try the first objective is met by the work of the De- 
partment of Scientific and Industrial Research, while 
the second category includes the activities of the 
research establishments of all Government depart- 
ments, and associated organizations such as the B.B.C. 
and Cable & Wireless, and the industrial research 
laboratories. 

It is not intended, however, to suggest that all work 
of a fundamental nature is conducted by the D.S.L.R. 
Many investigations of a very basic character have, of 
course, to be conducted in, for example, the research 
stations of the Post Office or the 
B.B.C., but such investigations are 
designed to fulfil the needs of the 
present or future services operated 
by these organizations. In a simi- 
lar way, a large amount of basic 
research is carried out in industry, 
particularly in the sphere of the 
various kinds of materials and 
components, used for the manu- 
facture and construction of tele- 
communications equipment. We 
will, however, confine ourselves to 
a description of the work of the 
D.S.LR. which is conducted in 
close co-operation with all the 
various other interested organiza- 
tions. 

Mention should also be made of 
the fundamental research in pro- 
gress at various Universities. Some 
of this is concerned with the study 
of radio wave propagation and 
radio-astronomy, while other parts 
of it involve a detailed study of the 
properties of materials of special 
interest to the telecommunications 
engineer and of the fundamental 
theory of the transmission of in- 
telligence. Most of this work at the universities is 
supported financially by the D.S.LR. 

As is well known, the D.S.IL.R. was established 
during the first World War to promote and organize 
scientific research, with a view especially to its appli- 
cation to trade and industry. In the field of telecom- 
munications the term “industry” is deemed to cover 
operating organizations as well as those manufacturing 
apparatus and equipment. With the exception of 
medicine and agriculture, the Department embraces in 
its scope all branches of natural science and their 
application to industrial processes. Its activities fall 
under three main headings:— (a) research in the 
national interest for the benefit of the community as 
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Automatic Recorder used by the D.S./.R. 
for investigating the ionosphere and 
demonstrated at Earls Court is made 
by the Union Radio Co. of Croydon. 


Undertaken by the D.S.LR. 


a whole and to meet the requirements of Government 
Departments; (b) the encouragement of research and 
the application of scientific knowledge in industry; and 
(c) the encouragement of fundamental research at uni- 
versities and elsewhere, and the maintenance of an 
adequate supply of trained research workers for 
laboratories of all kinds. 

To provide for the- discharge of these functions in 
the radio field, the Radio Research Board was estab- 
lished in 1920 to advise the D.S.I.R. on the nature and 
scope of a programme of research work of a funda- 
mental nature in directions where it was lacking and 
where it would be likely to lead to useful applications. 

The constitution of the Board provides for repre- 
sentation at the highest technical level of those 
Government departments with an intimate interest in 
radio applications and of the B.B.C. with, in addition, 
several independent members, who may be from uni- 
versities or industrial organizations. ‘The present 
membership numbers 19, with Sir 
Stanley Angwin as chairman. To 
assist the Board in its work a 
number of technical committees 
are formed from time to time. 

There are seven such commit- 
tees constituted at present, each 
dealing with a different field of re- 
search: Ionospheric Wave Propa- 
gation; Tropospheric Wave Propa- 
gation; Direction Finding; Radio 
Navigational Aids; Radio Noise; 
Sub-standard Radio Measure- 
ments; and Radio Materials. 

Much of the programme of work 
in the past has been conducted at 
the National Physical Laboratory, 
where a separate Radio Division 
was formed in 1933 with Sir 
Robert Watson-Watt as its first 
Superintendent. Following a con- 
sideration of its post-war pro- 
gramme, the D.S.LR. in 1948 
appointed Dr. R. L. Smith-Rose to 
the new post of Director of Radio 
Research to take charge of all the 
radio research work of the De- 
partment, a large proportion of 
which is now conducted at the 
Radio Research Station, Slough. 

In 1948 a Standing Conference on Telecommuni- 
cations Research was established under the chair- 
manship of Sir Stanley Angwin. It is hoped that 
the work of this conference will enable fundamental 
research to be directed towards meeting the most 
urgent needs of those engaged in any way in the 
development and practice of telecommunications. 
The Radio Industry Council, Telecommunications 
Engineering and Manufacturing Association, Cable 
and Wireless, B.B.C., I.E.E., Post Office and the Ser- 
vice and Supply Departments are represented at its 
meetings. 

So much for the organizational side. Now a few 
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details of the investigations being conducted at the 
present time. For the purpose of investigating: the 
ionosphere the D.S.I.R. maintains and operates two 
recording stations in the U.K., another in the Falk- 
land Islands and a third in Singapore. It also has 
plans for assisting in the setting up of other stations 
at Ibadan, Nigeria, and at Khartoum, Sudan. 

At the Earls Court National Radio Show a recorder 
was demonstrated which continuously probes the 
ionosphere with pulses at frequencies ranging from 
0.6 to 25Mc/s. Height of reflection is automatically 
recorded. This apparatus allows investigations of the 
main characteristics of the ionosphere to be made 
and records their variations with season, time and 
place. Measurements are made at some 60 observa- 
tion points all over the world on similar recording 
equipment, and through international co-operation 
results are collected by various national laboratories. 
This data is collated at the Research Station at Slough 
and made available to the communications industry 
each month, giving forecasts for a monthly period 
six months ahead of publication. 

A comparatively new item on the research pro- 
gramme at Slough is the investigation of the behaviour 
of frequencies from 30 to 300Mc/s in relation to the 
troposphere (lower atmosphere). This is being con- 
ducted in co-operation with the B.B.C., G.P.O. and 
Meteorological Office. This study of the changing 
conditions of the troposphere will provide new know- 
ledge on the behaviour of television signals, especially 
in fringe areas. For example, fog may produce an 
artificial reflecting surface which will give satisfactory 
reception well beyond the:service area. 


Still Higher Frequencies 


Two types of research have been undertaken at fre- 
quencies above 3,000Mc/s. In one of these the 
electrical properties of constituents of the atmosphere, 
such as water vapour, water and ice, have been 
measured at the frequencies in question; while in 
the other, the results of actual propagation measure- 
ments over both land and sea are being studied in 
relation to the meteorological conditions observed 
simultaneously over the same paths. In the course 
of the latter investigation a study has been made in 
co-operation with the New Zealand D.S.LR. of centi- 
metre wave propagation over the Canterbury Plains 
in South Island, where somewhat special meteoro- 
logical conditions exist. 

In the field of direction-finding an investigation is 
being conducted with the aid of a continuous study 
of ionospheric conditions. Certain aspects of polari- 
zation error in direction finding at high and very-high 
frequencies are still being studied; and the present 
state of knowledge of the effect of siting conditions 
and local topography on the accuracy of direction 
finding at all frequencies is being reviewed. 

In addition to investigations into the conditions 
which influence propagation, the Radio Research 
Station has given a great deal of consideration to the 
problems of signal/noise ratio. A theoretical study 
of the various types of noise has been made—that is, 
atmospheric, cosmic, man-made, receiver and thermal 
—and measurements obtained of their intensity and 
characteristics. Of the meteorological noises which 
affect reception, that from the atmosphere is produced 
by radiation from lightning discharges, and thunder- 
storms within 3,750 miles are potential sources of 
interference. 
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While the National Physical Laboratory is gener- 
ally responsible for the development and maintenance 
of electrical reference standards which form the basis 
of all precision measurements at radio frequencies, 
there is a continuing need for the study of measuring 
technique, particularly at the upper end of the radio 
frequency spectrum. The development of new or 
more accurate measuring techniques and instruments 
is a necessary part of some of the investigations 
already referred to. For example, the study of pro- 
pagation at increasingly higher frequencies has in- 
volved the development of field-strength measuring 
apparatus at frequencies up to, and above, 600Mc/s, 
and this in turn leads to the need for measuring power 
and voltage at such frequencies. In a similar way the 
use of transmission lines and aerial systems, as well 
as the development of new circuit techniques, assumes 
that facilities exist for measuring impedance at the 
working frequency. 

Studies such as these lead eventually to the 
development of instruments of a sub-standard type, 
which Government and industrial laboratories need 
as their local reference. The Measurements Com- 
mittee of the Radio Research Board has concerned 
itself mainly with making an appraisal of the present 
position of measuring techniques and instruments, 
with a view particularly to seeing to what extent 
existing designs evolved by research workers have 
been carried t> a stage at which they may be 
developed by industry for general use. 

One of the most pressing problems in the radio 
industry is the need for a basic study of the properties 
of the various materials—conductors, insulators and 
component parts of valves and their circuit attach- 
ments. The properties of certain materials of 
current interest are being examined at millimetre 
wavelengths, and much research work is in progress 
in university and industrial laboratories on the re- 
lation between the electrical properties and the 
chemical and physical structure of various dielectric 
and magnetic materials. 

So much research work has been carried out in 
the past few years in this field that the Department 
has considered it desirable to prepare for publication 
a statement of present knowledge and the outstanding 
problems most urgently requiring research. 


“Abstracts and References ”’ 


One of the consequences of the rapid spread of 
scientific research throughout the world is that the 
literature which, in effect, contains the increased 
knowledge resulting from this research effort has be- 


come greatly magnified. In the radio field, as in 
other branches of science, this literature, published 
either in periodicals or as the proceedings of 
scientific and technical institutions, has become so 
vast that it is increasingly difficult for the scientist 
and engineer to keep abreast of the progress being 
made in his own subject. In this connection an 
important factor is an efficient abstracting service; and 
sO mention may be made here of the work under- 
taken by the Radio Research Board in the prepara- 
tion of abstracts of the world’s scientific and technical 
literature relating to all aspects of radio and its appli- 
cations. These abstracts, totalling some 3,000 
a year, have for many years been published 
monthly in our sister journal, Wireless Engineer 
and, more recently, also in the Proceedings of 
the Institute of Radio Engineers in the U.S.A. 
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Show 


Developments in Control Systems 


OME of the principles outlined in our article 

on radio control last month were to be seen 

in practical form at two London exhibitions 
recently, the Radio Show and “The Model 
Engineer” Exhibition. At the first, Philips were 
demonstrating a couple of radio-controlled boats 
in a large tank specially built for the occasion. 
The smaller of these was quite a simple affair with 
only two control functions but the larger boat im- 
pressed everyone with the astonishing complexity of 
orders it was capable of carrying out. Not only could 
the engines and rudder be controlled, but lifeboats 
could be raised and lowered, a crane rotated, a sea- 
plane catapulted off and various other devices put 
into operation. 

All this is done on the one 100-Mc/s radio link by 
a multichannel system using pulse modulation. Each 

“order” is arranged to modulate a separate train of 
pulses of 9kc/s repetition frequency and the trains are 
interlaced and transmitted together with a sync pulse. 
Upon being received in the boat they are separated 
in the usual way by gate-pulse generators controlled 
by the sync pulse. For telearchics, the main advan- 
tage of this system is that it avoids weighty filter 
or tuning circuits at the receiving end. Furthermore, 
no interference can take place between the various 
control channels. 

The rudder and other positioning controls were 
worked on the variable mark/space-ratio method 
described last month. At the transmitting end, each 
positioning channel has a square-wave generator with 
a variable control for altering the mark/space ratio 
and the output of this is modulated on to one of the 
9-kc/s pulse trains. The modulation is 100 per cent, 


Servo unit made by the Low Speed Aerodynamics Research 
Association for operating control surfaces. 


Radio Show. 


Control desk for one of the Philips radio-controlled boats at the 
In the background is the demonstration tank. 


so the 9-kc/s pulses are either all there during a mark 
or completely absent during a space. 

The same mark/space-ratio method was used in an 
aircraft shown at “The Model Engineer” Exhibition 
by the Low Speed Aerodynamics Research Associa- 
tion—but in rather a different way. In the receiver, 
instead of the square wave being used to switch a 
motor backwards and forwards all the time, it is 
smoothed out by means of a storage capacitor into a 
steady d.c. potential, which varies in proportion to the 
mark/space ratio. This potential, varying above and 
below a certain value, provides order signals for a 
servo-mechanism, which drives the control surface in 
one direction or other about its neutral position. 

At the transmitting end the controlling square waves 
are generated in the form of bursts of oscillation from 


a transitron circuit, the variation of mark/space ratio 


being achieved by triggering the oscillator (which is 
normally biased off) at various levels on a 40-c/s saw- 
tooth waveform—a bias control does this. The out- 


put from each oscillator then forms a subcarrier for 


the associated control channel and is modulated on 
to the main carrier. 


Besides being rather more elegant for control pur- 


poses, this system improves on the basic method of 
pulse-width variation in that it does not waste power 
by switching the driving motor backwards and for- 
wards all the time. 
change is introduced in the signal. The aircraft on 


Power is applied only when a 
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show was provided with four channels: three position- 
ing controls for rudder, elevators and ailerons and a 
channel for stopping and starting the engine. 
Incidentally, the servo-mechanism mentioned above 
was a closed-sequence system, containing an amplifier, 
a motor and a potentiometer, arranged to balance 
against the variations of input controlling vol 
A positive or negative order signal causes the ampli 
to energize the motor; this drives the potentiometer 
which feeds back a voltage error-signal to the input 
to neutralize the original increment or decrement, 
whereupon the system is restored to balance. The 
L.S.A.R.A. find this type of mechanism useful for a 
number of purposes so they have produced a more or 
less standard servo unit, containing a midget motor, 
potentiometer and actuating arm (see illustration), 
which can be fitted almost anywhere. At the Exhibi- 
tion, they were demonstrating one of these in conjunc- 


POTENTIOMETER 
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tion with a magnetic-compass potentiometer (a liquid 
device) to show how an aircraft can be kept on a set 
course—in fact, an automatic pilot. A deviation from 
course swings ‘the compass needle (which forms the 
wiper oi the potentiometer) away from its neutral 
position, and in this way a proportional voltage signal 
is produced to actuate the servo-mechanism and cor- 
rect the deviation. Owing to the continuous and pro- 
portional nature of this arrangement, it is not so prone 
to hunting as the basic system described last month 
(see page 344) in which the steering motor is switched 
directly from two segments. 


Re-activating 
Dry Batteries 


The Amplion “Activette ”’ 


HALLOWS, M.a. Cantab., 


HE dry battery represents “ portable power” in 

i its most convenient—but, unfortunately, in a 

distinctly expensive—form. Hence any device 
which can prolong the useful life of such batteries is 
sure of a welcome. 

One reason why the dry battery is an expensive 
kind of power supply is that no way has ever yet been 
found of designing one in which the process of trans- 
forming chemical energy into electrical energy is able 
usefully to run its full course. Most batteries are 
discarded long before the zinc of the negative electrode 
has been used up, or the chemicals of the electrolyte 
and the depolarizer have become altogether inactive. 

The main source of the trouble is that the depola- 
rizer can never fulfil entirely the job assigned to it. 
Rising internal resistance may be due to loss of liquid 
from the electrolyte through evaporation ; but that is 
a comparatively rare cause nowadays. In the vast 
majority of cases the rise is brought about by the 


By R. W. M.LE.E. 


BATTERIES 0 


SCHARGED 4_| <p 


4 444 90 
+—_+-4--+ +—, 


—i—i_t_t_ 39 


26 


Discharge curves, taken from an N.P.L. interim report, 
giving the results of the first 23 days’ test of the * Acti- 
vette.” The terminal voltages shown are the average of 
those measured on load at the end of each day’s two-period 
discharge. 
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failure of the depolarizer to deal sufficiently rapidly or 
sufficiently thoroughly with accumulations of hydrogen 
in the neighbourhood of the positive electrode. 

It is not, then, surprising to find that the action of 
the Amplion “Activette,” which is stated to be 
capable of endowing a given dry battery with five or 
six times its normal service life, is to speed up and 
intensify the process of depolarization within the cells. 
There seems, in fact, to be no other way in which 
service life could be prolonged, for the reaction of the 
electrolyte and the zinc is a non-reversible one: you 
cannot put zinc back on to the walls of the can or 
restore the condition of the electrolyte. 

How the apparatus does its work has not yet been 
disclosed, on account of the position regarding patents. 
There can, however, be little harm in hazarding a 
possible explanation, and I will give you my guess 
in a moment. 

The apparatus is contained in a metal box 
4} x 34 x 1jin in size. From the box comes one length 
of twin flex with a connection intended for 230-V 
50-c/s a.c. mains, and two other lengths, one of which 
is to be connected to the terminals of a 69V—100V 
h.t.b., and the second to those of the single cell used 
for the Lt. supply of “all-dry” portables. 

When the “ Activette” is brought into action the 
mains power consumption is of the order of 3 watts. 
The working instructions are that after a battery has 
been in use for 2, 3 or 4 hours, the apparatus should 
be switched on for about the same length of time. It 
is of no use to apply it to a “dead” battery or cell, 
for it cannot re-animate. 

This was done in the National Physical Laboratory 
tests, which, at the moment of writing have been in 
progress for 52 days. Reactivation took place for two 
hours before the first 2-hour run of the day, and for 
two hours again before the second daily run of the 
same duration. 

The N.P.L. tests are comparative and, as the accom- 
panying discharge curves show, they give one some- 
thing to think about. Six batteries, bought from the 
same manufacturer, were used, all being of the 69-V 
h.t., 1.5-V Lt. type. The h.t. portion was discharged 
through a 10,000-22 resistance, giving a drain of 6.9mA, 
and the Lt. portion through a 6-2 resistance, taking 
250mA. 

Three of the batteries were “ reactivated ”; the other 
three were run in the normal way with no reactivation. 
At the end of the first run on the 52nd day the average 
voltage of the reactivated h.t. batteries was better than 
57 and of the Lt. better than 1.2. All the untreated 
batteries were down to cut-off at the end of the 9th 
day’s test. 

How is it done? The metal case is stated to contain 
a transformer and my guess is that it contains also h.t. 
and lt. half-wave metal rectifiers. It is conceivable 
that the application to a cell of a current consisting of 
a forward peak in one half-cycle, followed in the next 
by a slight reverse flow, may have a depolarizing action 
by its “shock effect” on the unwanted molecules of 
hydrogen. 

The N.P.L. tests have shown that the “ Activette” 
produces remarkable results on, at any rate, one make 
of h.t.b. There seems no reason why it should not 
prove equally effective on others. 

I have referred only to the apparatus designed for 
dealing with the batteries of portable receivers. 
Another type has been evolved for the batteries of 
hearing aids. It is, I understand, likely to be at least 
a couple of months before either type becomes 
generally available. 
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MICROPHONE IN CORNER OF 8OOR. 


Fig. |. 
microphone positions. 
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Pulsed gliding tone reverberation records of a studio taken from two 


‘ © ° 
Studio Acousties 
New Technique of Measurement Used by the B.B.C. 


HE assessment of studio quality 

and the diagnosis of faulty acous- 
tics are problems of great complex- 
ity, and whether judged by ear or 
investigated by measurement, often 
require long and intensive study be- 
fore conclusions, capable of transla- 
tion into practical remedies, can be 
reached 

With pressure on studio space, for 
rehearsal as well as performance, the 
engineering staff of the B. B.C. is 
forced to make the best use it can of 
odd gaps in the programme schedule, 
and to this end has developed a new 
system of comprehensive measure- 
ment which can be recorded in a few 
minutes and subsequently studied at 
leisure in detail. 

The source of sound is a pulsed 
gliding tone and a decay curve of the 
reverberation is displayed on a cath- 
ode-ray tube, the time base of which 
is triggered by the end of each pulse. 
A continuous record is made by a 
camera with slow film drive on 35mm 
film, and the succession of reverbera- 
tion curves so produced presents the 
appearance of a relief model of a 
mountain range. The contour of the 
ridge, which represents the steady 
state level of sound built up by each 
pulse is of secondary importance to 
the pattern of the slopes. These re- 
veal anomalies in the decay curve 
which may or may not be apparent in 
subjective listening tests. The curves 


Fig. 2. 
single Helmholtz resonator. 


of Fig. 1, which are for two different 
positions in the same studio, both 
show a sustained hangover in the 
region of 175 c/s the source of which 
would be subsequently located by de- 
tailed exploration at thar frequency. 

Work is proceeding on the inter- 
pretation and classification of typical 
patterns in terms of their aural ef- 
fects. One approach has been to in- 
troduce elements of known acoustic 
properties into an echo-free room 
and to observe the distortion of the 
uniform pattern of practically verti- 
cal’ sound decay curves which is 
characteristic of highly absorbent 
test chambers. Fig. 2 shows the ef- 
fect of a single Helmholtz resonator 
under these conditions. 

The complete apparatus for acous- 
tic tests of studios was shown recently 
at the day of the Kingswood 
Warren Re search Department of the 
B.B.C. It includes, in addition to the 
new pulsed gliding tone method, a 
rotatable graticule for giving direct 
readings of average reverberation 
time from the slope of the decay 
curve displayed on the c.r. tube, and 
circuits for short-pulse investigation 
of echo patterns. For ease of trans- 
port, miniature components have 
been used wherever possible and the 
equipment has been subdivided into 
units measuring 17in x 10in x 6in. 
There are six of these and the oscillo- 
graph, which is slightly larger. 


Disturbance of response of an echo-free chamber by the introduction of a 


FREQUENCY IM CYCLES PER SECOND 


120 140 


ENCLOSED Ld 
RACK EQUIPMENT 


For medium powered installations, 
incorporating 20 to 30 watt amplifier 
unit, radio receiver with monitor 
speaker. It can also be supplied with 
gramophone unit incorporated. Provi- 
sion for microphone input and multiple 
speaker matching. 


HIGH FIDELITY 
MICROPHONE 


Model G7808, moving coil type. New 
design, neat and unobtrusive, in die-cast 
alloy casing. Fitted with switch and plug 
and socket connection. 


iTTERVOX” 
INTERCOM. 


Inter-communication equipment of 
entirely new design. Master unit in 
exceptionally compact wa'nut cabinet 
with facilities for each sub-unit to call 
back with audible and visual signal. Push 
button operation. 


Full details of these and other models in the 
large Trix range of Sound Equipment available 
on request. Send for latest catalogue and price 
lists. 


- 


THE TRIX ELECTRICAL CO. 
1-5 Maple Place, Tottenham Court 
London, W.i ‘Phone : MUSeurn 5817 
Crees Cobies: “Trixadio, Wesdo, London.” 
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RANDOM RADIATIONS 


By “ DIALLIST” 


At the Show 


KEEPING UP my proud record of 
having attended every major Radio 
Show in this country since the first 
held long ages ago in the Horticul- 
tural Hall (except that of 1939 when 
I had “gone for a sodger”), I duly 
clocked in—or clicked in—at the 
turnstiles at Earls Court on the pre- 
view day for a first look round. I 
like Earls Court. It is easy to get to 
and it seemed to provide more space 
for the stands than there has been in 
the past, I have never enjoyed 
myself more at a Radio Show. 


A Good Sign 


One’s first general impression was 
that cut-throat, cut-price competition 
had been abandoned, let’s hope for 
good. There were, in fact, few 
examples (if any) of a type of receiver 
that has been over common at times 
in the past: the one designed on the 
lines that quality, finish, factor of 
safety in components and so forth do 
not matter two hoots so long as the 
thing works and is cheaper than the 
next man’s. Many of the best firms 
have, of course, never descended to 
this kind of thing and it is encourag- 
ing to see that their good example 
has at last forced the rest into line. 
The goods on show this year were 
such that the radio industry and the 


country could be proud of them 
without “ifs” and “buts.” First 
impressions were confirmed by more 
detailed examination and by talks 
with exhibitors. Wireless and tele- 
vision are now where they should 
always have been, in the class of 
semi-luxuries, though not unduly 
expensive ones. 


The Bigger Picture 
With the exception of one bedside 
miniature television set, those seen at 
the Show gave evidence of a ten- 
dency towards larger images. I doubt 
whether there will be more than a 
handful next year with tubes smaller 
than the twelve-inch, which is so 
much to the fore now. Sixteen, 
twenty, and even twenty-one inch 
tubes were to be seen at Earls Court, 
though I was rather surprised to find 
spot-wobble used with so few of the 
larger sizes. The other school of 
thought in the matter of bigger pic- 
tures backs the small, super-brilliant 
tube and projection by means of a 
lens system. As things are, I am 
rather inclined to be a projectionist, 
for, with purchase tax at its present 
iniquitous level, the outlay that may 
possibly be necessary to replace a 
broken down c.r.t. of large size is 
rather frightening. There may be a 
little less depth in a projected image 
and possibly it is not quite so sharp 
as a direct one; but 
this system does 
bring the big pic- 
ture within the 
range of the citizen 
of moderate means. 


GREAT AND SMALL— 
The largest and 
smailest cathode-ray 
tubes at Earls Court. 
The H.M.V. receiver 
employing a 2l-in 
tube compared with a 
miniature set incor- 
porating a one-inch 
cathode-ray tube. 


Puffs and Things 


INGENIOUS though it is, I am afraid 
I cannot support A. C. Kay’s sugges- 
tion (Letters to the Editor, August, 
p. 321) that the picofarad or “ puff” 
should be made the basic unit of 
capacitance. It is open to the same 
objection as the farad: if the farad is 
much too big, then the puff is much 
too small to fit nicely into the general 
scheme of the extended metric system 
in use to-day. In that system the 
basic unit is normally something of 
medium size, capable of being multi- 
plied usefully by 10, 10°, 10°, etc., 
or 10~', 10-*, 10~°, etc. Thus kilogram 
and milligram, megawatt and micro- 
watt, kilometre and millimetre are all 
useful quantities, based respectively 
on the gram, watt and metre. .But 
a micropuff or even a millipuff seem 
as little likely to be encountered in 
any electrical or electronic calculation 
as a megafarad or a kilofarad! What 
we seem to want is a basic unit equal 
in value to the present microfarad. 
How about the capital “C”? Then 
a farad=1MC and a puff=1,”C. 
There’s not much difficulty about 
typing », by the way. Just type a 
small “u” and lengthen the first 
downstroke when correcting the 
script. Americans don’t even bother 
to do that. They write “50 uuF”! 


Ts the Pentode Innocent? 


A LANCE, I feel, must be broken 
with that doughty champion of the 
pentode, Thomas Roddam. I agree 
wholeheartedly that, as he states in 
his letter in the August issue, it is 
not the car but the driver that does 
the killing. Nevertheless, I cannot 
help thinking that Aunt Jane is far 
less of a menace to life and limb 
when driving her battered “ Seven ” 
than she would be at the wheel of a 
super-sports speed model. With the 
pentode the stage gain is as nearly as 
makes little matter gmxZ,; in the 
output stage Z, is mainly inductive 
reactance, whose value rises with the 
frequency. Owing to its enormous 
amplification the pentode is some- 
thing akin to the sports model car 
and with a not-so-hot designer as the 
Aunt Jane in charge of its circuitry 
it becomes a menace to good quality 
by producing a rich crop of odd- 
numbered harmonics, horribly ampli- 
fied. To some designers negative 
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feedback is the panacea for every ill. 
Too often it is misused, with dire 
results. I agree that with good 
design and the use of suitable com- 
ponents the pentode can be rendered 
almost distortionless; but even if the 
designer of a commercial broadcast 
receiver knows how to bring about 
this desirable state of affairs, his style 
may be cramped by considerations of 
cost. Hence the pentode, as the wet- 
nose listener knows it, is apt to give 
a performance that pains the ear— 
unless the tone-control knob is 
turned far enough anti-clockwise to 
produce the mellowness favoured in 
so many homes to-day. Unpleasing 
though it may be to the lover of good 
quality, such mellowness is not so 
distressing as shrillness. 


** Triodophile ” 

Is one to gather that Thomas 
Roddam regards all users of the 
triode as reactionaries? If so, I am 
a reactionary, for I confess, frankly, 
to a liking for a pair of matched 
triodes in Class A push-pull in the 
output circuit. As a triodophile I 
am not in bad company. Valve 
makers have developed not a few 
special types for v.h.f. work and no 
fewer than sixteen triodes in the out- 
put of the modulator and the final 
amplifier of the B.B.C.’s_ newest 
medium-wave station help to bring the 
Third Programme to T.R.’s aerial. 


No Dull Uniformity ! 

SOME TIME AGO I mentioned, 
rather wearily, that lack of inter- 
national standardization extended 
even to such things as mathematical 
signs. One example that I then gave 
was the Continental habit of using 
commas where we and the Americans 
put stops and stops where we have 
commas in writing or printing num- 
bers. In most Continental countries, 
for instance, 10° is written as 1.000 
and 10~° as 0,001. I have just come 
across an even more _ remarkable 
divergence from what I hoped and 
believed was accepted practice. In an 
article in a Danish publication I was 
startled to see something like: 

2 (x+y)ty=2x+y. 

The writer clearly meant “ minus ” 
and not “divided by.” Printer’s 
error, I thought, and passed on—only 
to meet a few lines later the weird 


In other articles 


the minus sign was always +. I do 
not know whether this is the norma! 
practice in Denmark, but if it is, it 
must be confusing for any student 
who dips into a foreign text book. 


looking sign +4 ! 
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THE 


Now known as List No. 


mechani 
Two-pole, change-over 
switch. 


A wide range of Plugs 
~_ sockets is available. 

‘ull list in New Cata- 
oA 190/WW, price 1/- 
post free. 


MANUFACTURERS OF RADIO 


OF 
CHOICE CRITICS 


LIST No. P 3 


Jack-plug. Excellent for 

use with micr 

telephones, and loud- contact 
speaker connections. jack- 


LIST No. S. 251 
Now known as List No. 
$.271/PD. Biased to 
OFF, fitted with Pear- 
dolly silver-plated 
terminals for connection. 


LIST No P 490 491 


New flat Multi-pole chas- 
sis-connectors. Full 
details in New Catal 


iogue 
190/WW, price 1/- post 


the highest 


. Takes - 
“telephone- 


le fuse-holder. 


gtade 


free. S.R.B.P. or -F. 


Flat-pin plug and —— 
for use with louds: 
etc. Suitable for 


Catalogue, "pane 
1/- post free. 


A.F.BULGIN & CO. 


AND ELECTRONIC COMPONENTS 


LTD 


-BYE-PASS ROAD BARKING 


UNBIASED 


Bottled Broadcasts 


I HAVE been asked by an acquaint- 

ance to advise him on the best 
way to spend £80 and I should like 
your help. But in order to forestall 
facetious suggestions from any of 
you with low leanings toward beer 
and blondes, I had better state at 
once that I am speaking in all 
seriousness and should greatly value 
your counsel. 

Briefly, my acquaintance, who 
already possesses a first-class radio- 
gram, is desirous of spending a 
further £80 or so to improve his 
radio enjoyment. He is a commercial 
traveller and therefore keeps rather 
irregular hours—no coarse com- 
ments please—and quite frequently 
misses his favourite programmes. He 
is, therefore, inclined towards spend- 
ing the money on a time switch and 
a tape recorder so that he could pre- 
set the apparatus to bottle his 
favourite programmes during his en- 
forced absences from home. 

His family, however, is anxious 
that he should spend the money on 
a television set, since they are always 
at home and have, therefore, no need 
of bottled broadcasts. Unlike many 
commercial travellers he does spend 
some of his evenings at home and 
so he too, as well as the family, 
would enjoy the television pro- 
grammes. But, putting aside all 
question of his plain duty to his 
family, he cannot decide which piece 
of gear would bring the greatest 
enjoyment to him personally. 

He could, of course, for conscience 
sake, buy a comparatively inexpen- 
sive television set and spe:d the 
balance of the cash on parts tu con- 
struct a magnetic-tape recorder. But, 
quite frankly, he has neither the 


Beer and Blondes. 


By FREE GRID 


time nor inclination for home con- 
struction, and, as £80 or so is his 
limit, he certainly cannot have both 
pieces of equipment. The question 
is, therefore, which shall it be? In 
the words of the late Syd Walker, 
“What would you do, chums ?” 


Televentriloquism 


HE success of ventriloquism 

depends on subtle psychological 
suggestion coupled with the ability 
to speak without moving the lips, 
skill in which some of you may, like 
myself, have acquired when serving 
in what has been aptly described as 
“His Majesty’s Other Service.” The 
voice certainly seems to come from 
the ventriloquist’s dummy, the illu- 
sion being greatly assisted by skilful 
manipulation of its lips and limbs. 
Of course, subtle psychological sug- 
gestion by itself is really all that is 
necessary as is amply demonstrated 
by the Brough “Educating Archie” 
broadcasts, but, nevertheless, visual 
= and labiostatic speech help a 
ot. 

The powerful principle of sug- 
gestion also plays a tremendous part 
in enabling us to enjoy the television 
programmes, for, by its means, voices 
and other sounds do seem to come 
from the screen even though we 
know very well that they are coming 
from the adjacent loudspeaker. 
There is, however, a limit to the 
distance between c.r. tube and loud- 
speaker over which this suggestion 
process works. There is the same 
limit to the permissible distance 
between a ventriloquist and his 
dummy quite apart from the neces- 
sity of having it in a position where 
he can manipulate it. 

I see, however, that according to 
one of the many American magazines 
devoted to “popular” science—and 
you know what that implies—the 
ventriloquist’s distance - limitation 
problem has now been solved. The 
method employed is ingenious but in 
my opinion unnecessarily com- 
plicated. The innards of the dummy 
in this newly invented televentri- 
loquial system consist of a magnetic 
tape recorder, amplifier and loud- 
speaker. Prior to the performance 
the ventriloquist records in his 
ventriloquial voice the backchat and 
repartee to which he wishes the 
dummy to give utterance; gaps are 
left in the recordings for him to put 
in his own part of the dialogue 
during the actual performance. All 
that remains, therefore, after the 
apparatus has been switched on and 
the show started, is that the per- 
former should carefully time his 
utterances to fill in the gaps between 
the dummy’s mouthings. 


Surely it would be far simpler to 
employ the method which have 
used for many years when giving a 
ventriloquial turn in the village hall 
but have hitherto thought too trivial 
an “invention” to talk about. A 
small battery-operated decimetre- 
wave transmitter is distributed about 
my person with the microphone 
strapped around my midriff. My 
dummy, of course, houses a receiver 


H. M, Other Service. 


and loudspeaker. Its lip and limb 
movements, as well as its voice, are 
also operated radio-telearchically. In 
the latter part of the idea I must 
certainly claim no originality as my 
system of control was evolved from 
the series of articles on radio- 
telearchics published in this journal 
as long ago as 1926. 


Musical Murder 


NV ANY people beside Mrs. Free 

Grid and myself must feel 
annoyed when at the end of a broad- 
cast talk which has been coming 
from the loudspeaker at pleasantly 
audible volume a_nerve-shattering 
roar heralds the beginning of a 
musical item. Many of us who are 
steeped in musical Philistinism, and 
content to remain so, and who care 
as little as Gallio for scale distortion 
and suchlike things, often wonder 
why the B.B.C.’s control engineer 
doesn’t turn the wick down when 
musical items start and so keep the 
average volume from our sets on an 
even keel; if I may be permitted to 
mix my metaphors. But to do so, 
of course, would be unfair to music 
lovers who like their favourite fare 
faithfully rendered as in the concert 
hall. But is there any reason at all 
why the B.B.C. should not accom- 
pany broadcasts of music with a 
special signal—occupying minimum 
bandwidth—which would actuate 
an electronic music-muffling relay 
fitted on our sets? The principle is 
already used in the American cackle- 
cutting service about which I wrote 
in the August issue. Music lovers 
would, of course, simply switch off 
the relay. 
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CRAFTSMANSHIP 


‘*I can most certainly say at this stage that the workmanship and finish are of a 
quality which I have never before encountered in the radio indusiry, despite the fact 
that my association with the industry in one capacity or another extends back over 27 
years. I think you are to be congratulated all the more on this achievement in view 
of the increasing sendency nowadays towards inferior workmanship and design.” 


Part of a letter from a purchaser whois a very well-known engineer and 
whose identity is known to the Editor of “ Wireless World.” 


“POINT ONE” 
AMPLIFIERS 


NEW RC/PA/U * POINT ONE ”’ TL/12 12 WATT 
REMOTE CONTROL PRE-AMPLIFIER TRIPLE LOOP FEEDBACK AMPLIFIER 
PRICE : 9 GUINEAS PRICE: 27 GUINEAS 


APPLICATIONS 


For laboratory use as a stabilised-gain audio-frequency power amplifier. 

For the highest possible standard of disk recording. 

For the highest possible quality of reproduction from Pickup, Radio, Microphone, Film and Magnetic Tape. 

For use as a driver amplifier in the speech modulator chain of broadcast transmitters. 

Used with the RC/PA/U pre-amplifier and the best available complementary equipment the TL/12 power — 
gives to the music-lover a quality of reproduction unsurpassed by any equipment at any price. It is 

form so that the power aniplifier can be housed in the base of a cabinet and the small pre-amplifier mounted in a pusition 
best suited to the user. 

The pre-amplifier and the power amplifier are drilled for bolting together to make a single transportable unit. 
cover with a carrying handle is ris availab for this unit, and assembled in this form the equipment is particularly suitable 
for lecturers and for Public Address work where very high quality of reproduction is essential. 


The New B.B.C. Monitor loudspeaker uses a Leak TL/12 amplifier. 731 TL/12 amplifiers were ordered by broadcasting 
authorities during 1950, including :— 

The British Broadcasting Corporation. The Swiss Broadcasting Corporation. 

The South African Broadcasting Corporation. The Italian Broadcasting Corporation. 

The Swedish Broadcasting Corporation. 


The “ POINT ONE” TL/12 and RC/PA{U AMPLIFIERS are built to a ry specification and they are distributed 
throughout the world. During 1951 to date (May, 1951) orders totalling over 2.000 have been received from the. U.S.A. tor 
RC/PA/U and TL/12 amplifiers for high quality radio|gramophone reproducers for the home. 


| FOR COMPLETE DETAILS APPLY TO YOUR LOCAL DEALER OR WRITE TO DEPT. W. 


H. J. LEAK & CO. LTD. est. 1934) 


BRUNEL ROAD - WESTWAY FACTORY ESTATE - ACTON, W.3 


Phone : SHEpherds Bush 1173, 1174. Telegrams : Sinusoidal, Eaiux, London. Foreign : Sinusoidal, London. 
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2-GANG .00035 TUNING 
CONDENSER 


Cong with perspex dust cover 
and built-in trimmers. Super job 


for tuning personal receivers, 


EX-ROYAL NAVY SOUND 
POWERED TELEPHONE 


These require no batteries, and will 
go for long periods without atten- 
tion. Complete with generator and 
sounder which gives a high pitched 
note, easily heard above any other 
noise. Also fitted with an indicator 
lamp which in quiet situations can 
be used instead of the sounder, or 
where several ‘phones are used 
together will indicate which one is 
being called. Size 7jin. x 9in. 
7tin., wall mounting, designed for 
ships’ use, but equally suitable for 
home, office, warehouse, 
garage, etc. Price 37/6 each, plus 
3/6 carriage. 


TRIP SWITCHES 


In addition to 

the many in- 

dustrial uses, 

these trip 

Waswitches are 

useful additions 

to your labora- 

tory and work- 

sho Fitted 

into the power circuit like a normal 

switch they can in the first place be 

used to control the power outlets 

and when as often happens a short 

circuit occurs, instead of of the fuses 

blowing, the switch will simply trip 

and will not close again until the 

short is cleared. The actual current 

at which the switch trips can be 
adjusted. Price 12/6. 


12-CELL ACCUMULATOR 

This accumulato: can be coupled 
up to give 24 v. with all cells 
connected in series or 12, 6 or 
2 volts by series parallel arrange- 
ments. hey were originally made 
for the Admiralty by a leading 
manufacturer, have never been 
filled, and are in excellent con- 
dition. Each is contained ‘n a 
wooden crate as illustrated. Price 
27/6 gach. Postage and insur- 
ance 5/- 
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SPECIAL 
PERSONAL SET OFFER 
Resulting from the changeover of a 
famous manufacturer to important 
work, we are able to offer practically 
all the for the really neat personal 
radio illustrated. 
The most important thing of course, 
is the cabinet and for this we can 
offer a complete kit of parts, which 
includes cream plastic lid, base and 
escutcheon, crackled metal body and 
all accessories such as knobs, hinges, 
lid arm and clips, etc. 
Price 22/6, but remember this brings 
the complete cabinet size 7 x 4  34in. 
Other items available are :— 
Metal Chassis. Five-part assembly 
comprises the main chassis and 
the batteries and the loudspeaker. Price 4/6. Ditto 
with = B7G valve holders already riveted in their correct positions. 
Price 7/-. 
Frame Aerial, 3/6. 
Oscillator Coil, 3/6. 


| LF. Transformers, Wearite veg jyre 400B, 15/- pair. 
Volume ———— 1 meg. Midget, 3/6. 


Speaker, idget Plessey 3in., 14/6. 

ut icenpinemer to match, 5/-. 
Switch, lid ageemen, 1 8,4 

pane aeasiipanees, al 9, “4/6. 

B7G Am we Valve Holders, 8d. each. 


—— , 8/6. : 
Assembly Instructions, including wiring diagram and alignment 
data 2/6. 
rts are offered capemaity. Valves required are 
low 


Note.—All these 
IRS, IT4, IS5, 394 or 3V4, all available at prices, send for our 
current valve list. 


REMOTE CONTROL 


With only one pair of wires and a 

simple push button you can select 

any one of four stations without 

maviang — armchair. This is just 

one 0} many applications of our 

= ulse %.— price of which is 

y 3/9. ere are many other 

ouuvens to which it can be put 

we will supply a booklet of circuits 

for 1/9 post free. The action of the 

impulse relay is as follows :— 

current to the solenoid causes the 

ratchet wheel to rotate one notch 

per — ise, a built in automatic 

switch <— the impulses coming 

in until they are switched off by 

secondary contacts which operate 

four times per complete revolution. Shorting the secondary contacts 
starts the impulses = Attached to the ratchet wheel is a four way 
single pole switch. ¢ are sure that there are many new applications 


| for this relay and we offer prizes for new ideas. 


MAINS/BATTERY PORTABLE 
Ultra modern cabinet, highly suitable for 
making up an all-mains and/or all-dry 
battery receiver. Cabinet dimensions, 
7hin. deep and 10} in. high x 12in. — 
Imitation crocodile cabinet with back and 
wooden platform, battery dividers, inner 
front drilled for three controls, and handle, 
22/6 complete. 
aa Fret with Perspex Window’, loud 
er louvres and t scale, 5/6. 
me — wired for long and my 
na plug tag strip, 5/6. 
Unwired, 2/6. 
Metal Chassis = out and with 
loudspeaker cut out, 
Assembly for holdine 'Sial and lamps, 1/9. 
Matched Knobs, set of 3, 2/-. 
Or all items unwired frame aerial, 38/6; wired frame aerial, 42/6. 
Wiring dia and constructional details, 2/6. All 


SERVICE DATA 
100 service sheets, covering British 
receivers which have been sold in 
big quantities, and which every 
service ¢ cer is ultimatel 


Fi sa 
erranti, G.E.C., .M.V., 
Kolster > spates «Mullard, 
c 2 
Murphy, phils. illips, Pye, 
Ultra. Undoubtedly a mine of 
information invaluable to all who 
earn their livi from radio ser- 
vicing. Price £1 for the complete 
folder. 
Our folder No. 2 consists of 100 
data sheets covering most of the 
popular American RF. and 
superhet receivers 
etc., which have been imported 
into this Country. Names| include 
Sparton, 
Crossk R.C.A. 
py host 


«alll ” 


Victor, ete. 

gives circuit diagrams 
+ pee — alignment 
ure, Price for 
the folder of 100" ‘thewts is £1. 
Post free. 


MISCELLANEOUS 
BOOKLETS 


These give circuit and 
— of Ex- Government recsiver 
all 


—— ‘the iefocnation has been 
extracted from official publications. 
Separate booklets for each piece | of 


covering ‘ollowing :—R1155, 


fe 
TR1196 


from RF27, Pre- 

—A > ‘Receiver 

superhet for or Birming- 
ham, T.V. receiver from 3170, etc. 
T.V. receiver from 194 strip. Dual 
band T.V. receiver. Price of an 
of these booklets is 1/6 cach 


post free. 
SCREEN 

VIEWING WINDOW 
4 = 

= pert 2 
Famous wartime om 
used in conjunction = a 
system and h.t. for seeing in the 
dark. is an infra-red image 
converter cell with a “ae caesium 
screen which lights (like a 
cathode 2 tube) when the electrons 


(4 


gram comp 
available (total cost of set should not exceed £7/10/-. For details, see 


constructional data. 


TIMED SWITCH MECHANISM 
This comprises a beautifully made 8 day jewelled miniature watch 
movement, which ates two 2 amp contact switches. These 
switches also are quite suitable for mains use. There are two 
calibrated dials, one contact adjusts in } hour intervals up to 6 
hours, the other one in one hour intervals up to 36 hours. The whole 
is really precision made to stringent M.O.S. specification. The 
size of the complete switch mechanism is 3in. long and 2}in. across. 
. if you wish, the miniature — movement can be removed com- 
plete’ 
complete timed switch az 27/6. 

manufacturers 


and this then measures onl th ees x fin. The price of the 


brand new still in the 


infra-red strike it. 
= why that as light from an 
lamp is rich in infra-red 

will work: burglar 


other devices as will the simpler type 
of photo cell. Here then is a golden 
opportunity for some interesting 
experiments price 
six for 52/6. ata 
with cells if requested. 


HIGH VOLTAGE 
CONDENSERS 
We have er types in stock, one 
special one at a low price is .01 afd. 
5 kV. in 2 Sin. Ali-can, 2/6. 


or 
be supplied 


G 32 
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BREAK-DOWN UNIT 

At present-day prices the spares in 

this unit would cost at least £5: 

Here is a list of the main contents. 

3 two-metre coils ; 
tuning condensers, 
type ; 
two-watt carbon resistors, useful 
values ; 
tapped 20 watt resistor, vitreous 
covered > 
paper condensers, 
v. working. 
pep:r condensers, 
working ; 

H.F. chokes ; 
paper condensers, 
working ; 
paper condensers, 
bakelite moulded mica 
densers .001 ; 
paper condenser, 
v. working ; 
rubber 
sizes ; 

6 resistors, 1 
values ;* 

6 resistors, } 
values ; 

40 resistors, 
values ; 

40- silver mica condensers assorted 
values, including 10, 15, 20, 
40, 50, 100, 150, 300, and 500 pf. 
types ; 

English octal valve holders ; 

English 5-pin valve holders ; 

E FP. 50 type wales Waldne:: 
diode valve holders ; 
louvred casing, size 12 x 7 x 
4in. ; 

i neory metal chassis size 12 » 

2in 

8 condenser c'ips, assorted sizes. 


05 mf. 1,000 


1 mf. 450 v. 


15 mf. ; 
con- 


.O1 mf. 
grommets, 

watt, all useful 
watt, 


+ watt, all useful 


Also an assortment of nuts, bolts | 


P.K., self-threading screws, tag 
boards, chassis mounting tag con- 
nectors, screened grid caps, plain 
grid caps, levers, rollers connect- 
ing rods, output sockets, etc., etc. 
ALL THIS COLLECTION OF 
PARTS FOR 6/6 only plus 
1/9 postage and packing. 


HOT AIR BLOWER 

For drying out instruments, ctc. 
This is an attachment which 
is fitted with a mains operated 
heating element and heat control, 
it is designed to fit on a vacuum 
cleanet tube at the blowing end of 
course. Price 17/6. 


CLEAR PERSPEX PANELS 
Size 52in. long, 3iin. wide, and a 
little over a jin. thick. Price 1/6 
per panel. 


EXTENSION SPEAKER IN 

METAL CABINET 
This has a 6}in. P.M. Goodmans 
Speaker, heavy magnet type, com- 
plete with an output transformer. 
It is fitted in grey steel case with 
perforated front and back, ideal for 
P.A. work in canteens, clubs, etc. 
27/6 each 


aR 
. 2) 


split-stator | 


1 mf. 1,000 v. | 


3,000 | 


assorted | 


all useful | 


L Early closing days: 


10 kVA ALTERNATOR SETS 
Complete electrically with all switch gear, voltage regulators, tre re 
meters. etc., etc. These have two circuits, one giving 1OkVA 
230 v. 50 cycles, the other giving 14 kVA. 230 v. 500 cycles. Comgtas 
with ‘ Vee’ belt pulley. Can be driven by lorry engine, oil engine, etc., 
the speed of which is not important. Unused but somewhat storage 
soiled. Price £65, carriage extra. 


“OCCASIONAL 4°’ CABINET 
agg bakelite cabinet, size 12in. x 

in. x 6in., suitable for making a T.R.P. 
or superhet receiver. Price with baci: 
17/6, in walnut, green or inoue. Post 
and insurance 2/6. UNCHED 
METAL CHASSIS TRE F. for. three 
valves and rectifier, 5/6. Superhet for 
four vaives and rectifier, wa 
ENGRAVED GLASS DIALS 
and 180-550 — ~~ 180-550 = 

Dial back 
16-50, 
ACCESSORIES "hee 2lin. dia., 1/6, 
Pointer, 4d. Spri 
into this cabinet 


er set. 
riving head, 1/6. 

, 3d. Nylon Cord, 6d. per yard. A set can be built 
‘or less than £6, constructional data, 1/6. 


6-VOLT AMERIC. 
HEAVY-DUTY BATTERIES 

Made by one or other of the most famous 
American battery companies. For re- 
liability and long service between charges 
these are in a class of their ~~ Ay 4 
rating is 140 amp-hour. have a 
limited quantity of these Se, avail- 
able, unused—in fact they have never 
been filled with acid, and the price ‘s 
£5/10/-, carriage extra at cost depending 
upon your locality. 


Contes received by post are dealt with from our Ruislip depot, 
therefore, avoid delay by sending your order direct. 


Wednesday, Ruislip ; Saturday, City 


| and 


TWO-VOLT 
ACCUMULATORS 
Made for the Forces by 
one of the most famous 
firms in the world. 
15 amp.-hour size approx. 
6in. < Ilfin. square in 
ebonite case, pre-charged, 
only need filling with acid, 
5/9 each, plus 1/3 post 
insurance. Six or 

more post free. 


LAMP HOLDERS 


| We carry a large assortment of dial 
| lamp holders. 


Price 1 each 


Order by list numbers. 


15 AMP. DOUBLE ~ POLE 
ROTARY SWITCH 
Made by the famous Diamond H 
Company, it is complete with 
pointer knob. Price 5/ 


y m a] 
jg DA SETH 


Sy eee 
| j 


ue 


VOLUME CONTROLS 
We carry a full range of standard- 
size volume controls from 2K, to 
2 meg. Prices are: less switch, 3/- : 
Single pole switch, 4/-: double 
pole switch, 5/-. We can 
supply midget- “ype controls, 
switch, 4/-: oy pole switch, 
5/9: double switch, 6/6: 
Each of these cidest controls has 
a serial number and carries a 12- 
es antee by the makers; the 

on the new moulded tr; 

pm hem and really do perform well. 


— 


Hand operated, ideal to put the 
finish on a good chassis, and for 
valves, etc. (completes 
ect job). Price ts, 

with instructions. p! 


Orders under £2 add 2/6, under £1 add 1/9. Postable items can be sent C.O.D., additional em approx. 2/6 List 6d 


ephone: Ruislip 5780, 


152-153. FLEET STREET, E.C.4. 
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TOGGLE SWITCHES 
Mets] body standard size, made by 
our leading maker. Available with 
round dolly or with special V cu’ 
dolly. State which type 
ordering. Price while stocks 
only 1/6 each 


MICRO SWITCHES 
Leaf type 3/6. Rubber plunger 
type 3/6. Ball type 3/-, in stock. 
Other types may be available from 
time to time. 


3) 
An A.C. 
amplifier on metal chassis 
able for use with pick-up or micro- 
phone, etc., output impedance 
3 ohms. Price £3/9/6, plus 2/- past. 
Bakelite cabinet for same, with 
back, 17/6, postage and insurance 
2/6. Constructional Data 1/6. 
ARMOURED PLATE GLASS 
Made for use on T.Y. sets in front 
of the Cathode Ray Tube for 
10in. or 12in. tubes :— 


last 


For 6in. or 9in. Tubes = — 
Size 9jin. x 8}in............ 
Size 8jin. Xx Qin. 


RUBBER ss FOR T.V. 


Mask ¢ A 
Mask with a. 
» less oun 
Mask..... 
R107 MANUALS 
We have a small quantity of the 
original instruction manuals as 
issued by the Army, at 12/6 each. 
SELENIUM RECTIFIERS 
Suitable for car uateaty chargers :— 


6in. 
9in, 


» 
12in. 


R.F. E.H.T. UNITS 
Why keep replacing E.H.T. mains 
transformers, our R.F. E.H.T. 
Units will give up to 6 K.V., it 
is non-lethal and trouble 
Size is 4hin. x Sjin. X 4in. 
Complete and ready to operate 79,6 

GRAMOPHONE UNITS 
These Units are a 78 R.P.M. 
type, made by a very famous maker. 
They comprise a centre drive 
induction motor with speed regu- 
lator, auto. stop and magnetic 
pick-up, ali mounted on a full 
size unit plate. Price £5/5/- each, 
phus 3/6 extra for packing and 
insurance. 
Although supplies of auto-changers 
and other types of Gramophone 


Units are rather erratic, it is very , 


seldom we have not something 
in stock, so why not pay us a visit 
C.R. TUBE BARGAIN 
. Cathode Ray Tube, type 
4/1, electrostatic 3in.—com- 
plete with tube holder—unused 
and guaranteed perfect. Price 
9/6, postage, packing and insurance 
2/6 extra. 


TUNING UNITS 
American made units available are 


» plus 3/6 carriage. 


| ete. 


| off. Circuit 
when | 
| sensitive relay, potentiometer an 


WATT AMPLIFIER KIT | 
mains operated 3- — | 
uit- | 
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ELECTRONIC TIMER 
| With this instrument processes which 


| operate over a specified* time can be 


controlled automatically, ¢.g., in photo- 
gtaphy use it to control time exposures, 
The instrument can be set to 
any length of time from a fraction of 


| a second up to 3 minutes, and it can 


be made to switch the appliance on or 
ram and instructions 
2/3. Complete kit of parts including 
valves, mains transformer, power pack 


Octoser, 1951 


metal case, 69/6. 


CHARGING SWITCHBOARD 
This 550 watt 18 volts charging board is fitted into a steel case with 
doors and it comprises, three reverse current relays (cut-outs) one 


voltmeter, one main ai —— 
variable resistances for controlling 
cases £6/10/-, cafriage 10/+ extra. 


Type 


4-pin Hivac 
| 5-pin Hivac 
| 5econtact 


VALVEH 


~) Paxolin | “Amph- | 


* 
\ ecmibtehan! 


Saw OWWwWOOQ 


two secondary ammeters, and three 
load circuits—brand new in original 


OLDERS 
“Cera- 


enol mic 


a 
oan 


i bieat oe 


- 
— 


PSoeeeeeagr: 


| — 
a 


VALVE SCREENING CANS 


Suitable for standard size valves | 


wit 


consists of three parts, 
tom plate, main body and | 


bot- 


spring top ... eon ove 
B7G ang be base and top screen 
Screen for octal G.T. Valves... 


VALVE RETAINERS 


Ting type e for EF50__ 
 Spitng, 39 type for EF50 qos 
General type for all valves, 

consists of a silk cord and 
_two springs 


VALVE TOP CONNECTORS 


Type 


Plain 
8s 

1k 

1} 


wee 


Insu- | 
lated 


arr | 
16 


Scr’ned | 


‘ 


‘Saew to clip sig aaaks modern | 


equivalents) 


9| 16! 


| 


TRANSFOKMmcx SNIP 
A Universal replacement by a very 
famous maker. Standard mains 
secondaries: 350-0-350 at 
- 6.3 tapped at 4 v. fA 
and 4 v. at 3 amps. 
for one month only 16/6 
post. Note this is a half s 
drop through type. 


60 AMP. TRANSFORMERS 
Suitable for low Re ~ soldering 
irons, ground heating, welding, 
etc. Weight a ney + cwt. 
Size 7hin. "hn. x The 
voltage tapping is BA. 13 and 
15 volts with an input of 200-230 v. 
50 cycles. Price £3/15/-, carriage 
and packing 17/6. 


FILAMENT TRANSFORMERS 
200-240 v. Mains Input, 6.3 v. 
1} amp. output. Ideal for instru- 
ments and s receivers, etc. 
Price 6/9. 

200-240 v. Mains Input, 2 v. 2} 
amp. output, highly insulated for 
T.V. tubes, etc. rice 7/6. 


input 
80 


jus "i - 
‘ouded 


MULTI-VOLTAGE 
TRANSFORMER 


Made by one of our famous com- 
panies, no less than 140 different 
voltages can be obtained from the 
mains varying from 5.5 vy. to 339 vy. 
Price only 9/6 each. 


PUSH BUTTON SWITCH 
UNITS 


Four push ¢ 
with one 


push type wave 
change only 2/3. 
Both types com- 


= matey " 3-WAVE BAND 
PACK 


This is a really first-class pack, 
the performance of which is far 
superior to many more expensive 
types. You can use this (a) if you 
are building @ superhet receiver 
(all your alignment worries are 
over) or (b) if you have an old 
superhet receiver of which the coil 
and oscillator sections have been 
butchered, the pack can make 
repaifing easy. 

Specification : * Jong, medium and 
short waves with iron dust cored 
coils, I.F. 465 kc/s. Size 3in. x 
3fin. = Iljin., spindle length of 
wave change switch ljin. Guar- 
anteed pes | mua with circuit 
diagram, 


STOP PRESS 


Good news for re set 
users, You can 

your dry HT t batentten. New 
unit saves its cost many times 

over. Price Radio Model £3 5s., 
Hearing Aid Model £4 4s, 


OctToser, 1951 


If you are interested 
in meteorology, or 


some tricky 

problem, then you 

will be interested to 

know that an article 

appeared in one of the leading 
meteorological journals, showing 
how the Ex-R.A.F. Sensitive Alti- 
meter can become 


e offer the sensitive 
condition with 
plus 1/- postage. 


CABLE CLIPS 


These cable 


clips are care- 

fully made for 

the Navy and 

are designed so 

that the edge of 

the clip cannot 4. 

cut into the 

insulation of the 

cable. In ad- - 
dition to their use for holding cables, 
these clips are also suitable for 

back conduit, for fixing T.V. seri: 
masts to poles or window frames, 


instructions at 17/6 


of Across as - “eed Price 
Saddle Saddle N each 
(inches) (inches) 
2 94d. 
7d. 
1} 7 8d. 
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AIR SPACED TRIMMERS 
+3. ~ a good assortment of air 
trimmers. The one illus- 


—_ is a 30 f. with (2tin.) 
spindle. Price 2/3. ee) 
interesting one is a 2- 4 p.f. 
with short spindle. 4/9. 


Vat 


Exe, 


°SPRECISION 


Orders under £2 add 2/6, under £1 add 1 
Early closing days Wednesday, Ruislip ; 
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uses to which capacity- 
a crowd collector around 


case the metal plate is 

length of concealed wire. 

device, a* worth making up. Circuit 
post 


two valves, mains transformer, large ant 
iders, ‘me 


10,000 B.V.A. VALVES AT PRE-BUDGET PRICES 


AMPLIFIER RACK 
— — ae ag moa A 6ft. igh, and 
made originally for the G.P.O. The 
top _panel contains the amplifier proper, 
ich oe ye “ To aaa 
power capable of delivering 
. and, of course, the normal L.T. 
and the ‘aoier itself uses an 
M L4 feeder and two er ag Big the out = 
a giving approximately watts. 
deck also contains the heavy duty 
eT. The lower panel 
feeder unit which can be used 
-amplifier for microphone and 
work. You will observe that 
on = dn tack there is ample 1 7- for fitting 
a ae te and an R.F. unit if same 
Note that the anode current 
of the PX25 valve is monitored by a 2}in. 
flush meter. 


po 
contains the 


only very slightly storage soiled, is only 
£12/10/- ¢ each, plus carriage at cost. 


A DUAL-PURPOSE RECEIVER 


is undoubt 
dual- receiver. 
Its frequency range 
is 75 ke/s. to Frey 
complete with 10 

ves and is fitted in a black crackle case. Made for the R.A.F., 
so obviously a robust receiver which will give years of service. We 
have available models as delivered from Ministry, used and untested, 
but e at £6/19/6. If A ny cannot call to collect, please include 
an additional 10/- to cover cost of transit case and carriage. This is 
partly returnable to you if and oan you return the transit case. 


Orders received by post are dealt withfrom our Ruislip depot, 
therefore, avoid delay by sending your order direct to Ruislip. 


aturday, City. 


Postable items can be sent C.O.D., additional - 


v4. Be8 Sinn eohianeth aid yd. 
7/.064 twin flat, 4/9 yd. 


7/.064 twin, 5/- yd. 


WAR EMERGENCY TYPE 
CABLES 250 v. CLASS 
These are P.V.C. or rubber in- 
sulated, laid flat then braided with 
cotton and compounded : 

7.029 3-core t, 2/~ yd. 
7/.044 twin flat, 2/- yd. 
7/.064 twin flat. 3/3 yd. 


FLEXIBLES 
Maroon gauge cotton covered: 
23/36 twin twisted, at 6/- doz. yds. 
14/36 twin twisted, at 


- doz. yds. 
Ten flat PV.C. for clocks, 
4'6 doz. y 


MULTICORED FLEXIBLES 
All are suitable for mains work as 
the separate conductors = = 
well insulated, then 
covered overall either with hard 
rubber, plastic or waterproofed 
braiding :— 

10 core, at 2/6 per yd. 
7 core, a. 2/= per yd. 
5 core, at 1/+ per yd. 


etc... 


specification, 
uttered 


moulded bake- 
lite case, 8/6 
each. 


SLIDELOCK FUSES 
15 amp., very latest pattern tor 
mounting on the front of instru- 
ment panels. etc. Price 1/6 each. 

“ CRABTREE ” 

SURFACE 

SWITCHES 
Lincoln all brown 
No. 3000 one way. 
Price 1/11 each. 
Standard 1 way, brown on white 
No. 3010, 2/6. Standard 1 way 
doubie pole, brown on white, No. 
3230, 4/-. 


approx. 2/6. List 6d. 
ephone : Ruislip 5780 


152-153 FLEET STREET, E.C.4. 
FQOUTPMENT (2) 42-46 WINDMILL HILL, RUISLIP MANOR, MDX. 
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BUILD A PROFESSIONAL 

RADIO OR AMPLIFIER 

AT LESS THAN HALF 
TODAY’S PRICE 


~~ 


AMAINS OR BATTERY PORTABLE KIT | 
A MIDGET 4-STATION “PRE-SET”’ 
RECEIVER 


A complete Kit to build a 4-Station “ Pre-Set"’ 
Receiver for A.C. mains operation. 


Superhet 


ALL KITS INCLUDE 
“EASY TO FOLLOW” 
POINT-TO-POINT 
WIRING DIAGRAMS 


THE WIRELESS WOKLD 3-VALVE SET 


The Setis designed to receive any three stations on medium 


waveband one on long waves, 
being received by the turn of a Rotary 
Tuning being necessary 


each 


Switch—No 


station 


it is of midget size, being Spin. x 4jin. x Tin. high, and 
has the performance of a far more expensive ready made 


set, but can be built for half the price. 


ediun 


or by an | 

d, that the | 

t which may 
an be supplied 
t. or as a 

‘ peration 
Pre-selective 
detail and 
aligned LF 

e of assembled 


Price of complete Kit of Parts (including aligned 1.P- 
Transf. and drilled chassis, etc), £9/26 (incl. P.T.\» 
(plus Cabinet 25/6), or the components can be purchased 
separately The complete Assembly Instruction« 
including Individual Component Price List, Circuit and 
Component Layout ailable for 1/9. 


etc sa 


ot Parts for 

, or by 

The complete 
price details | 
Circuit and 
bie for 1/9 incl postage. 


Price 


, 2'6. 
ful etailed assembly 


nponents) 


STERNS “RADIO TUNER MANUAL” 
(Plus 3d. Post.) Contains complete an 
instructions showing how to make :— 


| ®& A 1 Valve T.R.F. Tuning Unit, covering Long and 
| Medium Wavebands 


* A 4Station “ Pre-Set ' Superhet Tuning Unit, producing 
3 Stations on Medium Waveband and 1 on Long Wave 
* A2® Valve Superhet Toning Unit, covering 
and Long Wavebands 
Each Tuner is for A.C, Mains operation. Circuit Dia 
grams and Practical Component Layouts are shown, together 
with complete component Price Lists 


A T.R.F. BATTERY “PERSONAL” | at 


Short, Medium 


|THE WIRELESS WORLD MIDGET A.C. 
MAINS 2-VALVE RECEIVER 


We can supply all the components to build this cet 

siuding Valves and Moving Coll Speaker for £3/10)-. 
including Designer's complete building instructions (these 
are available separately tor 9d.) 


PORTABL 

As published in June issue of “* Practical Wireless.’" We 
can supply, from stock, al) the components to build this 
Midget 3-valve Portable for £2/19/6 
This also includes dials, top panel and aly. 
chassis. The complete article and cirenit, 
Practical Layout an List 


(less valves) 
sheet for 
including 
. is available for Od 


—_ 
Parts to ta Midget 4-valve 

t, @ edium waveband 

sit, employing Fiat 
Dust Cored Coil 

185 and 


Alidry 


| 
| 
| 


A complete Kit of Parte to 

pecified in the “ Electronic 

This Meter has fine voltage ranges, | 

For ase on A.C./D.C. mains. Price (less case 

| A reprint of complete Assembly 
for Od. 


build the Valve Voltmeter 
Engineering 

-100 and 250 rolts 
», £3/19'6. 


Instructions available 
luding individual 


ait and Component Layout, etc. 


A pai Sand PARTS 


a 3-valve Amplifier 


% Send 6d. P.O. fees our ‘STOCK 


rates a Tone Control 
ne 


udes a matched 


be supplied acsemb'ed and ready 


: 
THE “SUMMER ALLDRY” BATTERY | 
E 


A Midget 3-valve T.R.F. Receiver for operation on A.C 

mains, covering long and medium wavebands. 
We are able to supply all of the components to build this 
eet, as designed, ard specified in the Feb 
including the drilled chassis, valves. 
speaker, etc., at the following prices :— 
construct complete chassis, less dial and drive assembly 
Ditto. including dial and drive assembly 


1950 issue, 
and moving coi! 
T 


» construct the complete Set, 
| massembly and cabinet £6 14 
Overall size of cabinet is 7gin x Ilfin. 
| A reprint of the« Jesignersarticle, giving Cireuitand Assembly 
| Instructions (thisis available separately for Q4.), together 
with a Practical Component Layout is included with each 
of above assemblies 


including dial and drive 
3 


BATTERY CHARGER KITS 


1 Ries incorporate Metal Rectifiers, and are u 
AG. mains 220-250 volta. All Kits include s om easily 
followed Wi iring Diagram 

For charging 6 v. battery at 1} amps., £1 

Por charging 6 volt. battery at 14 amps., 
Resistor and Meter, £2/2'6. 

"or charging 12-volt battery at 1} amps., £1'6/- 

For charging 12 volt battery at 14 amps., with Variable 
Resistor and Meter, 22/5. 

~ or charging 6 or 12 voit battery at 3 amps., £1/18/-. 
Por charging 6 or 12 volt battery at 3 amps., with Variable 
Resistor and Meter £2°19'- 


9. 
with Variab 


The Decca 3-speed Gram. Motor, complete with turntable and 
‘turnover head’ type lightweight pick-up, £11/2/6; 

or less pick-up, £7/3/4. 
PICK-UPS : 


Cosmocord “ G.P.20,” for standard recorde, 
interchangeable (G.P.19) Head for L.P. 


£3/11/5; 
records 
£2/3/4. 
Decea lightweight * 
standard records, £3/19/2. 
Marconi, Standard, lightweight Magnetic, £1/15/10. 
Marcon! Matching Transformer, 
Magnetic, ay 12) 6. 


Goldring, Standard, lightweight, 
LIST, it shows ‘‘ hundreds ’’ of Wireless 
When ordering please include 


*turnover Head *’ type, for L.P. and 


STERN RADIO LTD., 109 


Tel: CENtral 
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AN A.C. MAINS “ALL-WAVE 
SUPERHET” CHASSIS 


A completely assembled chassi«for A.C. mains 200-250 volts, 
designed for good selective and quality reproduction, 
and serves as an ideal replacement chassis for that “old 
radiogram, etc 

It ine apo rates in addition to the three controls shown above, 
me Control and a Radio-Gram Switch. These twe 
are left on ** floating leads'’ to enable them to be placed 
in any position on cabinet, 
» madern 5-yalve line up, and covers three 
16-50, 190-550 and 800-2,000 metres. Fly- 
Ling is incorperated. 

Overall size of assembled chassis, 

high. Dial size { pin. x pio 


e is supplie 
»f complete « chees te, wired and ready for use £14/19 6. 


13}in. = Gin. x Shin 
an attractive Dial Escutcheon 


Price 


A QUALITY “PUSH PULL” AMPLIFIER 
KIT 


A Kit of Parts to build a 6-8 watt Push-Pall Amplifier for 
operation on A.C. mains 200-250 volta, 

Incorporates a simple arrangement to enable either a 
magnetic, crystal, or light-weight pick-up to be used. 
A 10-watt Output Transformer is designed to —_ 
from 2 to 15 chm speakers. Tone control is incorporated 

The overal! size of the assembled chassis is: 10in. x an. 
x 7THo. high. Pr of kit, complete tp every detail, 
including drilled chassis and valves, £6/5/-. Component 
layout is supplied 

Price of assembled chassis, supplied ready for use, 87/10/-. 


“PERSONAL SET” BATTERY 
ELIMINATOR 


mplete kit of parts to build a Midget ** —, 
Eliminator, giving approx. 69 volts and 1.4 vol 
This Eliminator is for use on A.C. mains and is na TE 
Superhet Receiver requiring H.T. and L.T. 
r approx. to 6 volts. 


A * Battery 


any 4-valv« 


age above 


Phe kit is quite easily and quickly assembled and is how 

n @ light aluminium case, size 4jin. x lfin. x Sin. 
Price of complete kit, with easy to follow assembly in- 
structions 42/6. 

In addition we can offer a similar COMPLETE KIT to 
provide ap prox. 90 Volts and 1.4 Volts. Size of assembled 
Dait Tin oye. | * liin. Price SU/6- 


 You'te SURE to get it at 
ERN 


A NEW AND ULTRA MIDGET SUPER- 
HET COIL TURRET FOR 4 PRE-SET | 
STATIONS 
Designed on the Rotary 


three stations on medium waveband p! 
waveband can be received by a turn of the 1 urre 


The outstanding advantages this anit has over other similar 
units can be readily seen, the main points being 

(a) Neat and compact, the overall size being only 
dia, x ljin. deep. 

(b) Easily accommodated, having one hole 
requiring only four connections. 

(c) The Rotary Turret design switches the actua! coils on 
to positive contacts, thereby reducing stray ‘ 
to the absolute minimum. 

* For use with Superhet circuits employing 465 Kc. 

LF. byrne 


2tin 


fixing and 


capacities 


Selected stations “eet” by s of yariable dust 
cored coils, which gi give excellent sensitivity and selectivity 
with use of small trailer aerial. 

Price ° 39 
A complete receiver circuit is supplied with “each unit. 


THE FAMOUS W.B. 


Size, 


“ STENTORIAN * RANGE OF P.M. 
SPEAKE! 


Impedance. Watts. 
2-3 ohms i 


as Speakers. All 2/3 ohms. 23in. 15/-, 
mid aor te. 146. ois. 15 6. Sin. 168, 10in pe 
Type Rola, 3in. 2]/-, 4in. 22/6. 


eae snagenee Beers apn. x = x 1fin. 3/9. 


multi- ratio, 23 6. P/pull, 
and many others. 

Ext. Speaker Volume Control, 2/6. 

New Electrol: 

volts, 8 mfd. (]fin. x fin. dia, ) 3/-, 8-8 mfd. Ofin. x 

lin.) 4/8, 16-8 mfd. fin. x lin. dia.), 16- 7 sae Opin. 

x lbin. dia), 32 mfd. (1fin. x lfin. dia), 5'9. Card 

board Tubalar, 4 mfd. 500 v 

16 mfd, 500 v. 5 Can. da: » g 

4 mfd. 3/6, § mid. 4/3. 8 “8 mid. §/9, 16 mid. 5/6, 16-16 

mfd. 7/9, 32 mid. 69. 

Dencol.F. Liner, for accurately lining 465 K/c. and 1.6 m/e 
LP. channels, and associate circuits. Battery operated 
small and completely self-contained, 47/6. 

Potentiometers. New, not Ex-Govt. 2K, 5K, 10K, 25K 
50K, 100K, 250K, 1 and 2 meg. Price, less switch 

3/9. Price with 5 Pole switch, §/9. Price with D/Pole 
switch, 6/6. 


20 watt, malti-ratio, 


ntiometers. All standard with extended 
spindles, 5K, c. 205, 15K, oon. 25K, 50K, 100K, 3, 4 and 
1 meg., 2. 


Ex-Govt. complete set of Moving Coil Headphones and 
Microphone, with headgear, 10/6. 


Components ond: many KITS OF PARTS for both Sets and Battery Chargers. 
approx. cost of Post & Packing. 


& 115 FLEET STREET., E.C.4 


5814 and 2280 


Turret principle from oe any 


ne 
cowiten 


3716, | 


rg Ex-Gort. a 450/500 


Coils. Denco “Maxi Q,"" midget size, Litz wound « 
Polystyrene Formers, with adjustable iron cores. Avall- 
able for Aerial, H.F. and Oscillator 465 K/c, or 1.6 Mic. 
3.9, each, or with reaction winding 4/9. Denco Matched 
pair T.R.P. Colle for long and medium —— 6/6 pr 
Weymouth matched pairs of coils, for TR. covers 
long and medium waves, 10/6 pr.. pr Rad a 
Long Mediam and Short waves, 11/6 pr. All types “of 
Wearite * coils in stock at 3/- ea. 

| Coil Packs. Osmor Midget Coil Pack. Size 3jin. x 2im. * 
liin. covering 8 aod L. waves. bs on 
Polystyrene Pormers “with adjustable iron cores, e-7 
efficient performance. Factory wired and aligned. 
including full eircuits for Superhet 465 K/e. Unit 52) - - 
(inel. P.T.). This Osmor Coil Pack is also available for 
Midget Stperhet BATTERY Portable sets including « 
matched ready wound Frame Aerial. Price §4/2 (inc! 
P.T). Weymouth Midget 34 « 24 = ifin. covering 5.M.L. 
wibands, for 485 Kic., employing Matched iron Cored 
Coils on each w/band, §1 
Wearite Pack, 4) « 3} = ldir. 
w/bands and medium 
short-medium-long wave 
porates gram. position. 
coils 4. 
All of the above Coll rn ks inelude Switching, Padding 
| and Trimmer Condense 

L.P. Chokes, Midget 10 hensy 250 ohms 40 mA., 3/6; 

0 ohm 60 mA., 6/G ; 20 hny. 300 ohm, 100 mA., 
12/9 ; 5 hny. 50 ohm 250 mA., 6; 20 hoy. 256 ohm. 
120 mA huy. 250 ehm, 120 mA., 8/6, 15 hay., 
200 ohm, 250 mA., 25 6. 

?. Transtorme 

surplus fin 

lron Core, 465 Kc Hin. x 

16'6 pair. Wearite Stand Cap, Tuned, 465 K ‘c., 20)- pr. 
New Surplus 465 Kic. Lron Core, 4in. x Ijin. aq., 10/- 


pair 

| Transtormers (a) ) ings 230 volt. output 200 volts 25 ma., 
and 6.3 v. .9 amp. 1 b» Input 230 write, output 
250 volte 30 m/s volte 1 amp., 

| B.EL.T. Transformer. Prim. 230 y. See. 5 Kv. and 4 voit, 
tapped 2 volt, 8. De., but 4 Ky . 4. 

| Heater Auto Transiormers. (a) tapped 2 v. 4. ¥., 

ib) 4 ¥. 3 amp. to 5 v. 


6.3 volte 3 amp.. 9/6: 
Samp. to 6.3 v.2amp. Rever- 


| 
| 


~— 706 covers two short 
wiband and Type 705 covers 

for 465 ke. Incor- 
and employs adjustable cored 


20 hny 


1 
| 


ond 6 
Reversible 66: (o4y 
sible, 6/6. 

| NEW SURPLUS !! F R TRANSFO! 

Secondary 12 volte 9 amps. 21 


230 volte. 
| Pil . Inputs 2306 volte, outputs 6.3 ¥. 
14 amp., 7/6: input 200/250 ¥., 


output 4 v. (CT), 14 amp., 4 ¥. 2 amp., 6.5 v. 2 amp., 
19/6. Input 230 v. output 6.3 v. (C.T.) 4 amp., 17/6. 
| Metal Chassis, substantially made with four sides, Ti 
4in. sin. O19 x 5x 4 5/3, 10 « 6 x 24 G/-, 10 x7 
63 i2x9~ ety Pet en hg 
mupestiondmtnien All New Stock with Primaries tapped 
| for 200-250 volte. Secondaries (a) 250-0-250 volt, 40 mA 
| 6.3 v. (tapped 4 ©.) 4 amp. and 5 v. ¢ 4 v.) 2 amp. 
18 6 (alco available with 350-0-350 volt at 18/6), Stern’ 
350-0-350 volt, 150 mA., 6.3 v. (tapped 4 v.), 4 amp. aud 
5 v. (tapped 4 v.) 2 amp.. 41/6 ; (¢) 350-0-350 v. 250 ma... 
4 volt, 5 amp., 4 v. 3 amp. 6.3 v. (tapped 2 v.) 2 amp. aud 
6.3 v.é6amp. 79; 5 
house 


Rated 25 


(@) Type 36K. H. T.100 Pulse rating 


For charging 2, 4 or 6 volt at 14 amps. 
For charging 6 or 12 volt at Wy amps 
For charging 6 or 12 volts at 3 amps. 
Por charging 6 or 12 volte at 5S amps. . 
For charging 12 or 24 volte at 3 amps. . 
A Variable Resistor for contro! of Chargi 
Models) up to 3 ampes., 13/6 ; or up to 
Suitable Charger Meter, max. 4 amps., 7/6. 
Meter Rectifiers. Weetinghouse 250 microjfamp., 11/6; 
1 mA., 10/6 ; 5 mA., 
Coteekans Rectifiers. H.T./H. wave. 
50 v. 100 mA. 7/6 ; 
r \. 


amps., 17/9. 


250 v. 50 mA., 5/6; 
26 v. 170 mA., 13/9. 
Saitable for use with preceding 


v. 
318 volts tapped 9 v. at 14 ampes., "uae; 12 volte 
amp., 7/6. 


A Battery Charger Wiring Diagram is included with 
purehase of Charger Transformer and Rectifier. 
pastabte Mining Bengnocs.. ljin. dia, x Qfin. (@ .15 amp 
1,500 ohme., 5/ (b) .2 amp., 1,000 ohms, 4/3; t«) . 
amp. 600 ohms, 
| Television. We keep a very com ive range of T/V 
components. The Viewmaster T/V. Assembly [nstructions 
showing Practical Layout and Price List i« in «tock, 
price 5/6 (incl. post). We can supply all the specified 
components for the T/V. ex stock, either by way 
individual components or by the published stages. 

ad sCutters. The quickest and most simple 
— md a cutting, consists of a die, punch, and 
Allom 
To cut pin, dia, (B7Q) ocesees 


o ( ° 
To cut jin. dia. (Bogtieh)” ° 
To cut lin. dia, (EF50) . 
Key for Ara of 
Adjusta! ble Chassis Cutter for holes irom fin. to 2jin. 
dia. (used with hand brace), 7/6. 
The * 


Soldering Iron, wae iniesmnest tes 28, 
for use on A.C, or D.C, mains, 22/-. Spare elements and 
bite always in stock. 


Wrretess Wor_p 


TELEVISION 
CONVERSIONS 


LARGE BLACK AND WHITE PICTURES 


WESTINGHOUSE BOOST E.H.T. KIT 
Comprises one 36EHT40 rec., one 2-meg. 
resistance and two T.C.C.-.001 mfd. 6 Kv. 
condensers. For converting 9in. T.V. recei- 
vers to 12in. 


LASKY’S PRICE 3Q)/q Postage 1/- extra. 
PLESSEY TELEVISION 

Line E.H.T. Trans. 

Focus Ring 

Line width coil 

Boost choke 


METAL RECTIFIERS 
800 volts at 5 m/a. and 1,200 volts on 
circuits. 


pulse 


10 in. 
CONVERSION 
KIT 


12 in. 
CONVERSION 
KIT 


ap rises 12in. 
cath ¢ ray tube (by 
either Brimar, 
Mullard or Mazda), 
Westi ouse Boost 
EHT Kit, 12in. mask 
and armour plate 
glass. Inductance 
width control. 


YOURS FOR 


£20.18.4 


Carriage and insur- 
ance 25/- extra. 


Comprises 10in. 
Cossor cathode ray 
tube type 108K, line 
fly-back E.H.T. 
transformer, EY51- 
rectifier, 
scanning coils, 10in. 
cream mask and 
armour plate glass. 


YOURS FOR 


£15.10.0 


Carriage and insurance 
25/- extra 


LASKY’S PRICE 9/6 Postage 9d. extra 


TYPE 36EHT100 By 

7 Kv. PRICE 26/8. 

TYPE pe a BE 1.8 Kv. 
36EHT35 2.5 Kv. 
36EHT 40 2.9 Kv. 


Westinghouse. 
‘ostage 9d. extra 
RICE 13/10. 
PRICE 18/2. 
PRICE 206. 


36EHT45 3.4 Kv. 
36EHT50 3.6 Kv. 


PRICE 226. 
PRICE 24/10. 


SPARES FOR OUR £25 T.V. RECEIVERS 
All now available from stock. Prices on request. 


TELEVISION POT/METERS 
200 ohm,’ 400 ohm, 500 ohm. 


LASKY’S PRICE 4/§ each. 


Wire wound. 


FRAME BLOCKING OSCILLATOR 
TRANSFORMERS 


LASKY’S PRICE 4/6 each. 
Post 4d. extra. 


T.V. SCAN COILS FOR LINE AND 
FRAME. Brand new, manufacturer’s surplus. 
For 9in. or 12in. C.R. tubes. 

14/6 


LASKY’S PRICE 


Post 1/-. 
P.M. TELEVISION FOCUS MAGNETS 
Suitable for any type of cathode ray tube. 


Tetrode and Triode 
16/11 “=~ 


LASKY’S PRICE 
Postage 1/- extra. 


LINE E.H.T. TRANSFORMERS 
Famous manufacturer’s surplus. 6 Kv. outpu: 
1, 


| with heater winding for 


Postage 3d. extra. LASKY’S PRICE 9/6 each. 


Wire slider type (on ceramic tube). 


EYS1 EL38 
High voltage rectifier. T.V. line oscillator. | ohm, 1,000 ohm. 
PRICE 24/4 cach. | LASKY’S PRICE 4/6 cach. 


2,000 To 
HIGH VOLTAGE —— 
|.1 mfd. 4 Kv. Price 3/11 

-l x .1 mfd., 3.5 Kv.* Price 7/11 each. 


T.C.C. VISCONOL TYPE (Cathodray) 


Postage 6d. each extra Postage 3d. 


All other values avail 
TELEVISION [==:" 
CONSOLE CABINETS | "22" |— 


wound and carbon, long 
and short spindle. 
— ge and cine | CO-AXIAL CABLE 
available from st Standard impedance. 
DE LUXE MODEL Brand new and fully | Single screened, 1/- per yet 
if ] Ww l Vv guaranteed | Twin screened, » aS per 4. 
n ee 12in. from £18 4 10 | Twin balanced fee ef, 74. oar gen 
Beauti w S ut en r 15in. from £22 16 10 | Post extra. Any length cut to your require- 
For 9, 10 or 12in. cathode l6in. from £24 6 5 /| ments. 
ray tubes. Beautiful figured 
medium walnut finish, with 
high polish. Fitted with 
shelf for receiver, glass, 


THE VIEWMASTER 
speaker baffle and fret, and 


The television set po —. build at 
“s home from standard p: 

cqators for easy movement Alexandra Palace, Sutton Coldfield 

Undrilled. Suitable for use and Holme Moss operation 

with the Viewmaster. Brilliant high definition black and 

** Electronic Engineering,” 

“Practical Television,” 


white picture. 
** Practical Wireless,” and 


Superb reproduction. 

Uses 9in. or 12in. Cathode Ray Tube. 
“Wireless World”’ televisors 
LASKY’'S PRICE 


Table or Console Model. 
Incorporates all the latest develop- 
£8.10.0 
Carriage 12/6 extra. 


ments. 
Television for - home construc- 
tor at its fines 
Send to-day for the CONSTRUC- 
TION ENVELOPE, a 32-page book- 
let crammed with top-rate informa- 
Outside dimensions of cab- tion and all the necessary data, also 
inet: 17}in. l6}in. x 
32in. high. 
Why not convert your B” for use in Sutton Cold- 
table receiver to a con- field Area. Model C for Holme Moss. 
sole ? CE per copy. 
Post free. 


extra. 


Price 15/- each. 
All post extra. 


8 full-size working drawings and 
Stage by A> wifing instructions. 
Model ‘‘ A” for use in London and 
Home Scalar 


Octoser, 1951 


Wrretess Wor_p 


“AMPLIFIERS” «: mm 


LOWEST EVER PRICES ;;: 


J/RA/2. 10-12 WATT CHASSIS 


AMPLIFIER. 


Uses an L63 feeding 


2 KT6ls in push-pull. Rectifier type U 50, 


Size: 6in x 


LASKY’S 
PRICE 


17in. on 2in. chassis. 


£7.19.6 


Carriage and packing 
10/- extra. 


SAFETY FIRST. Fused test prods. Fully 
insulated pencil ty ype with retractable point. 
Contact is only made when desired by pressing 
= Each prod contains a cartridge type fuse 


Tasks 4) ‘11 Biss .. 


(one red, one 
PRICE 


Post 6d. extra. 
EX A.M. “RADAR INDICATOR UNIT 
TYPE 62. Unused but soiled. 

20 valves and a 6in. C.R. tube Vv 
Valve line-up :—16 SP61; 2 EA 2 EB34. 
Dozens of coils 
condensers, 117 Mc/s 


of Veet wig gid ose 
Carriage 10/- extra. 69/6 

TYPE 6 INDICATOR UNITS. B 

NEW AND UNUSED. In makers’ o: 

cartons. Contains a 6in. c.r. tube 

and 7 valves :—4 EF50, 3 EB34. 

meters, and hundreds of asso: 

resistances, etc. 

size :-—18in. 


In 


Carriage 7/6 extra. 


CATHODE RAY TUBES MASKS. 
9” td 9” fitted with armour plate glass 10/6. 


10” 9/6. 
12° Black 10/6. Soiled white 10/-, 


wham i/- extra on all 

TANNOY HAND-POWERED 
PHONE AND HEADPHONES 

LASKY’S PRICE 

Pest Free. 


D-POV MICRO- 
12/6 oo a. 


RADAR INDICATOR UNITS TYPE 162C. 
/ IN MAKER’S ORIGINAL 

Contains 2 tubes, 

17 and one 3in. VCR139. Also 


Dozens of 

in metal 
9in. x 19in. Weight 40 Ib. 
LASKY’S PRICE 79 /G Carriage 7/6 extra. 


—- eee oa STAND. Two 
=< 


bee / extra. 
22 51. 7 Pos 
packing 


LONG AND 
MED 

CONS. with 
LASKY's 6 oe 


PHOTOCELLS. 
Type VA26. Re- 
oe 100 Bg D.C, 
A.C. to func- 
area 


re- 
tion. 

15 sq. cms. 
LASKY’S 


Price 12/6 


Post 1/6 extra, 


Post 


a a Y ction 
Post 6d. extra. 


ape le 
its amps post |. extra. 
12 volts 1 -» 9, post Od. extra. 


a. 
Meter Rectifiers 5 m/a., 6/6, Post 6d. extra. 


"30 volts at 2 am: 
:——3, 4, 5, 6, 8.9. 0. 
12, 15, 18, 20, be Fay volts . - 
All fil. trans. 1/+ extra per item postage. 


MAINS TRANSFORMERS. All 200-250 
volts 50 oo primary. Finest quality, fully 


5 v. 
An ideal” lacement trans. ... 
e 350 v. 125 m/a., 
5v.3a. With mains tapping board. Price 32,6 
6. 350-0-350 v. 100 m/a., 6.3 v 3 a., 
5v.2a. With mains ing board. Price 22/6 
Postage 1/6 extra per transformer. 
COIL PACKS. ALL AT PRE-BUDGET 
PRICES. 


Standard 


at 4 volts 


fon 


of miniature 
ica. x lfin. X 2¢in. 
1/6 extra. 


a Price 45/10. Los 
band, Price 45/10. Postage 16 extra. All coil 
packs are supplied with full circuit. 

ALL OTHER TYPES AVAILABLE. 


ANTENNA ye Semon. Bach section 


. LAS 
6/- for 3 doz. ; 


fitted 
2/6 per doz. ; 
20/- per gross. Post free. 


gross ; 


Price 19/6 | S; 


MBAs. 350-0-350 v. 80 m/a., 6.3 v. 3 a., | P-C. 
a. Both filaments tapped 


Price 20/- | 
6.3 v. 44.,/ 


HAND er ge 
Complete with 


screened cable. 
LASKY’s PRICE 39/6 


Pos and 
packing ee 


om 


30 watts. HEAVY DUTY 


| MATCHING TRANSFO! 
| T268A. Price now reduced to roa Tt 


/RA/1. 


4tin. high. 
LASKY'S PRICE 


Packing 25/- extra £0 3-19.6 
MAINS SMOOTHED CHOKES. Aili 
4/11 


76 
15/6 


Carriage and 


chads Bang 


150 H. at 75 m/a. 
Pos 


yan AteS PACKS. For use with the 
-R. Philips Communications 
. volt input. § 


‘or and metal 1 
LASKY’S. PRICE 
Carriage 5/- extra. 


396 


SOLON SOLDERING IRONS. For 
volts. Al! 65 watts. Price: S bit, 19/-¢ 
Pencil bit, 21/-. Postage 1/6 per iron extra. 


ae cee. 


SO-AEue, 
80 ohm. 
yard. 


es som, BRAN 
8 mfd. 8 mf 


id. re 

16 x 16 mfd. aoa 
5/6. 

60 x 100 mfd. 350v.w., 
8/6. 

8x8 mfd. 500 v.w., 
4/11, 

Postage extra. 


8x16 mfd. 500 v. 
64 mfd. 500 v.w., 6/6. 


LASKY’S RADIO 


370 HARROW ROAD, PADDINGTON, LONDON, W.9 


elephones: CUNningham 1979 and 7214 
Hours: Mon. to Sat. 9.30 a.m. to 6 p.m., Thurs. half day 1 p.m. Send a 2}d. stamp with your name and address (in 


block letters please) for a copy of our current stock list giving details of our supplies of new manufacturers’ surplus 
equipment and ex-Government radio, radar and valves, etc. 


(Opposite Paddington Hospital) 


WIRELESS WorRLD 


CLYDESDALE 


" Bargains in Ex-Service Radio and Electronic Equipment 


JEFFERSO rt ane F-2 TRANSCEIVER 


Partlystripped by the M.o.5., less valves, tuning induc tances , 
— connections, but otherwise fairly intact. A fine basis fo 

@ transportal 7 Original frequencies 
60-75 mes. Valve types 2/6Y7 The unit comprises 
two chassis, with contreis and speaker mounted on chrome 
plated etched steel panels, housed in cabinet Snished black 
crackle, dim. 115} x 18} x Sfin. 
cL’ E's PRICE CARRIAGE 
SEyeurs ms 22 10.0 “MS 


Circuit of UF-2 available at 1/9. 


JEFFERSON TRAveS UF-| POWER 
SUPPL 


Sameite self contained coat h Input 12 volts. Outputs 
y. D.C. 30/50 ma. Choke capacity smoothed and 2 
Unused but vibrator contacts stuck due to long 
Complete with synchronous vibrator, smoothing 
.. in metal case dim. ;—7 x 3 x din 


CARRIAGE 
PAID 


$-440-B V.H.F. TRANSMITTER CHASSIS 
Partly stripped by the MLo.3. less valves 
crystal but otherwise fairly intact. 

A fine basis for VHF Tx. or 144 mes. rig 
Original frequencies 85-98 mcs. Valve types 3/RK34, 2/6N7 
ave. 


Housed im louvred case finished grey crackle 
CLYDESD ALE’S 


PRICE ONLY 27 6 
Cirevit of S-440-B available at 1/3. 


tuning coils and 


Dim. 14 x 


POST 
PAID 


FOR EXPORT ONLY. 
WIRELESS SET No. 38 Mk. 2. 
BRAND NEW 


A haversack type Trausceiver range up t& miles 


Frequencies 6-9 mea 5 valves: 4ARP12, ATP4 
complete with Headphones, Throat Microphones 
Aerials, Junction Box, Spares, Satchels and Instruction 


card. 
4 complete units packed in wood case 57} x 14 x l4in 
PRICE ON APPLICATION. 


COMMAND TRANSMITTER CHASSIS 


Partly stripped by the M.o.8., less valves, coil winding, 
crystal and dynamotor, but otherwise fairly intact. 
A fine we for ideas in V.F.O. or Tx. 

to BC-459 components identical, valve types 


Nonversion ¢ suggestions and circuits supplied 
: m.:—7§ x & x Sjin. Wet. 8} Ibs 


POST 
PAID 


version suggestions and circuits available at 2/6. 


SPEECH MODULATOR 8BC-456 
d Modulator unit with valves, 1625, 1235, VR150/20 
dynamotor, otherwise complete in metal case 10; x 
4}in.. chassis depth 2jin. 


19/6 


Carcuit for the BC-456 available at 1/3. 


CARRIAGE 
PAID 


TEST EQUIPMENT 1E-65-A 
pxumand series Test Gear with 3 Antennas, 3 Test Units 
(or E) with dynamotor, Antenna Relay 
2 Racks, 6 Mountings, IF Shunt 
7, and 17 Cable Assembly. 
CARRIAGE 
PAID 


nit, Control Unit MC- 


ficromyr © £22. 10.0 


PRICE ONLY 


MICROPHONE T-i78 
Made by Shore Bros. of Chicago, U.S.A. 
Carbon handset mic. with press-to-talkk switch stowing 
hook, cord and jack plug as used with Command series, etc. 
CLYDESDALE’S 
PRICE ONLY Fisk ™ 


220V. D.C. CHARGING BOARD 


H.543. These charging boards a.e de 
1-60 cells at 3 amps. Constructed by Bepco of Canada and 
mounted on @ metal chassis with case 2)4 x 13) = 4}in 
which is well ventilated and has 4 lugs for fixing to a vertical 
service. There is mounted on the metal pane! 100 ohms 
charging resistance, 5 amp. meter, 220 Volt Auto cut-out 
with transparent cover, fuses, 2 Flush mounting switches 


YDESDALE'S 
bet ONLY £2 . 5 . 0 


ed for charging 


POST 
PAID 


CLYDESDALE’S 


12 VOLT MOBILE AMPLIFIER UNIT 
Made by Parmeko, uses EF36, EC31 and 2 EL35 in Class 
ABI push pull. Dynamotor powered, controls, combined 
Mic/Gram gain, separate H.T. and L.T. switches, built ix 
metal case finished grey. Dim. 12 x 9; x 10jin. 


£9.9.0 


CARRIAGE 
PRICE ONLY PAID 


AMPLIFIER A127! 1OU/549 


A one valve (VRSG ~ EG36) Amplifier Chassis, with 400 
ohm, 4M 2B relay, 2 transformers control, cond., and 
resistors, mounted on rubber in a black finished meta) case, 
5x5 4hin. All conn. brought to 4, 6 and 12 p. —_ 


CLYDESDALE’S 
PRICE ONLY 


Designed to calibrate the field of Magnets within the range 
of 500 to 4,000 gauss and to determine their polarity 
Complete with probe unit an* contained in a hardwood case 
with binged lid and handle. Instructions on lid. 

Dim. : 123 x 9 x Gin. 
CLYDESDALE’S 
PRICE ONLY 


£5 


CARRIAGE 
PAID 


DINGHY TELESCOPIC MAST 
A lightweight (4 oz.) mast for many uses, Car Aerial, Camera 
Tripod, Fishing Rod, etc. Made of aluminium, 7 section 
Closed 14jin. Extended 7ft. Gin. Diam. base jin., toy 


7/16in. 
CLYD! j 
ESDALE’S 6/ m” 


PRICE ONLY 

AERIAL INSULATORS LOA/1I275 
Biack pl je chain insulators, 3 links, each 3}in 
ljin. wide. Total length 7}in. 
CLYDESDALE’S 
PRICE ONLY 


POST 
PAID 


long. 


POST 
1/6 per pair PAID 


HAND GENERATOR 10 watt Mk. I 
Designed for WS.48 and W8S.18, driven by two handles, 
complete with operators seat. Speed should be 50/70 r.p.m. 
Smoothed outputs 162 v. 60 ma. 3.1 v. 3 A. and 12 v 
Generator Dim. :—64 x 5] x 6}in. wet. 13 Ibs. 

Leg w/seat dim. :—33 x 6 x 2}in. wgt. 5} Ibs. 

Legs (2) dim. :—25 x fin 

CLYDESDALE’S 45 le 
PRICE ONLY / 


CARRIAGE 
PAID 


OcToBER, 1951 


CRYSTAL OVEN 
Brand new, extremely sersitive with adjustable thermostatie 
control and thermometer. Built into a cork lined metal box 
12 x 6} x Ghim, Wet. f4 Ibs. 


CLYDESDALE’S £3 1 9 6 
. ~ 


PRICE ONLY 


PUMP DESSICATOR ADM. PATT. 12128 
FOR TELESCOPES AND BINOCULARS 
Hand operated complete with spare ge! cell and conn. tubes. 
Stroke cap 480 ccs. Otted humidity gauge, reads 10-100% 
vacuum gauge 0/30in. In wood transit case 19}in. x 12in. x 
in 
CLYDESDALE’S 

£5.10.0 


CARRIAGE 
PRICE ONLY PAID 


COOLANT PUMP. By Packard U.S.A 
A turbine type pump, directly driven from semi-ball potmt 
splined socket (by motor not supplied) clockwise rotation, 
with safety valve, sludge vent, etc. 

Dia. of turbine Gin. dia. of pump chamber, 8jin. 
Inlet and outlet dia. ljin, Overall dim.: 
CLYDESDALE’S 

1RICE ONLY 49/6 


, depth 2in. 
11} 74 x 13in. 
CARRIAGE 
PAID 


FEATHERING PUMP 5U/402 

Driven by 24 v. D.C, motor type C2801, through 2.1 reduc 
tion gear, fluid moved by two 12 tooth wheels, Safety vaive 
fitted. Overal] dimensions 123 6 x Gin. Pumping rate 
lubricating ol] 2 gals. per min. approx. Air pressure : 40)b. 
per sq. in. Oil pressure: over 100 Ibs, per sq. tn. Inlet jin 
Outlet Hn. 
CLYDESDALE’S CARRIAGE 
PRICE ONLY £2 . 10 . 0 PAID 


ELECTRONIC IGNITION TESTER 
Type V.E.D. Patt. 563562, made by 
English Electric. 

A Cathode Ray Tester employing an entirely new 
technique in ignition testing of internal combustion 
engines Enables the electrical performance of the 
entire ignition system to be observed on the screen of 
the Cathode Ray tube, while the engine is running. 
Will operate from 6, 12 and 24 volts D.C. or 230 v. A.C. 
Built into a black crac = case, with hinged front and 

carrying handle, dim 15) x 
CLYDESDALE’S £35 


CARRIAGE 
PRICE ONLY PAID 


MORSE KEY U.S.A. PATT. TYPE C.J.B. 

Made by J. H. Bunnell & Co. enclosed contact type, as used 

in American aircraft, Finish black crackle. Complete with 
ntact and tension adjustanents and capable of speeds up to 

25 w.p.m. Dim, 5$ «x 1§ x 2in. 

CLYDESDALE’S 

PRICE ONLY 12 6 


POST 
PAID 


INDICATOR UNIT TYPE 217A 


100 microamp fed. 2jin. flush mtg. meter, dial 
vol. controls, toggle ew. etc., in metal 


25/- 


ntainip: ag 


CLYDESDALE’S 


POST 
PRICE ONLY PAID 


MULTICORE CABLE 


covered, 1/ 
covered ] 


braided and PVC 

metal braided and PVC 
metal braided 64. per yard 
Metal braided sleeving 3 mm. 1 yard long, 3 for ]/-, 


r yard. 
per yard. 


ore. metal 
} core 


RECEIVER R3547 


This ex-Air Ministry receiver probably provides one of the 

eatest breakdown values of any of the Radar receivers. 

assis contains a 45 Ma,s LP. «trip em wploying 5, EFSO 

with oa fuyther 10, EPS¢ 3, EB34's, 2 

s, and an BASO teteocha te condensers, 

ometers, resistors and relays. Also a 24 V. reversible 

The complete unit is bnilt a steel chassis and 

enclosed in a metal cabinet 15 Finished in 
black 

CLYDESDALE’S Post 

PRICE ONLY £5 ° 19 S 6 PAID 


Order direct from :— 


CLYDESDALE 


Phone : South 2706/9 


SUPPLY 
co. LTD. 


2 BRIDGE STREET 
GLASGOW - C5 


Branches in Scotland, England and Northern Ireland 


Octoser, 1951 


Wrretess Worip 


CHARLES BRITAIN (RADIO) LTD 


11, UPPER SAINT MARTIN’S LANE, LONDON, 


(Three minutes from Leicester Square Tube Station. 


Shop hours 9-6 p.m. daily (9- I p.m. Thursday). 


Open ali day Saturday. 


W.C.2 


Temple Bar 0545 


Up Cranbourne Street.) 


Best Buy at Britain’s 


COMMUNICATION RECEIVER RII5S. A first rate superhet. com- 
munication receiver already well known to most short-wave enthusiasts, 
home and overseas. As an introduction may we suggest the new revised 
and enlarged ‘* Wireless World "’ leaflet which gives the circuit data and 
all relevant information. We can supply this at 1/3 post paid. The receivers 
are in brand new condition and in perfect ing order and very moder- 
ately priced at £11/19/6. We believe that this will be the last release of 
these famous receivers so buy now. Carriage and packing in original 
transit cases 10/6. Any set gladly demonstrated to callers. 


ELECTROLYTIC CONDENSERS. 8 mid. 600 v. working, 700 v. 


surge, three for 10/- post paid. 16 mfd. 500 v. working 600 v. one e, three 
for 11/6 post paid. These condensers are tall can type single hole fixing. 
Minimum quantity by post is three. 


BLOCK CONDENSERS. Electrolytic, 8 mfd. 500 v. working. Three for 
- post paid. 


NEW EXIDE ACCUMULATORS. 2 woir, 15-20 AH, in black bakelite 
case. Size 6in. x lfin. square. Brand new at 4/6 each plus 9d. post. 


BATTERY CHARGERS. Contained in a black crackle case size 6in. x 
Tin. x 12in. includes a heavy duty transformer, metal rectifier, 0-5 ammeter, 
on/off mains switch and 2 Slydiock fuses. 230 v. 50 cycles input, output 4 
amp. 6 or 12 volt battery. The transformer etc. is conservatively rated, 
and the whole unit is of sturdy construction and super quality. Made to a 
very stringent ion, this is well worth the of 
£4/19/6 pilus 5/- carriage and packing. ‘In brand new unused ition. 


R3061 RECEIVER. Consists of two chassis hinged together in meta! 
case. One chassis consists of R.F. stage, mixer and oscillator using 3/EF50s 
followed by |.F. strip of 45 Mc/s em rm whan 5 VR65 (SP61) and an EASO. 
The other chassis consists of high cycle power pack, 24 v. D.C. motor, 
numérous condensers, resistors, etc. Circuit for |.F. strip is supplied 
Less valves at only 19/6 plus 3/6 carriage. 


PORTABLE TESTING INSTRU- 
ME 


+» These multimeters are 
perfect, brand new and contained 
in manufacturer's original boxes. 
The instrument is a moving coil 
volt ohm milliameter, complete in 
an attractive carrying case with 
handle. The dial is calibrated for 
readings of 0-1.5 v., 0-3 v., 0-60 mA. 
and 0.5000 ohms. Further ranges 
may be added as desired. A range 
switch is incorporated and the basic 
movement is 6 mA. 250 ohms resist- 
ance. Our price 15/- plus 1/6 post 
and packing. 


CAR BATTERY. American made 
by Reading. 6 v. 90 AH. 7#in. x S2in. 
x7in. Brand new in original packing. 
79/6, plus 5/- carriage. 

SIMPSON DUAL RANGE OHM- 
METERS. = Grand new American 


instruments. incorporates ae 
moving coil meter, ranges 0- 


"SCOPE BARGAIN 


Erskine Lab. Ltd. Oscilloscope Type 1/B. Ready for use on 
200/250 volt A.C. mains. Time Base Range : 
in three ranges, continuously variable. 
Brilliance Focus, T.B. Fine, Sync., X input, ¥ input, X gain, 
Y gain. Has Y plate amplifier and X plate amplifier available 
when time base inoperative. Sync. is adjustable, and derived 
from the Y axis signal. Contains two Mazda 6F!2 valves and 
G.E.C. type £4103/B/4 C.R.T. Housed in black metal case 
with carrying handle size 7jin. x Siin. x Ilin. Weight only 
10 ibs. Brand new and boxed with circuit, special bargain beens 
price, only £10/10/- plus 5/- carriage and packing. 


BAKELITE EXTENSION 
SPEAK 


64i x Shin Containing 
in. x n. in nin, 
Sin, Rola pent, ohm. Brand 
new and boxed 22/6 plus 2/6 post 
and packing. 


MANSBRIDGE CONDENSERS. 
10 mfd. 1000 v. test. Size 34in. ey 
x Ply sy 600 v. 


10-350,000 ¢/s 
Pane! Controls for 


METAL RECTIFIERS. 12.2 
full wave bridge, 12/6 plus 6d. 
-T. rectifiers 


for 9/6 plus 6d. post for one 


MULTIPLE BLOCK COND 


SERS. Electrolytic, 8 x 16 x 4 x 
6 mfd., all for 450 v. working, 


and 0-200,000 ohms. 52/6 post paid. 
R155 POWER PACK AND OUTPUT STAGE. Enables this receiver 


to be operated direct from A.C. mains, just plug in and connect oe. 
impedance speaker. (Note: speaker not supplied.) £3/19/6 aaa 

This unit is manufactured by ourselves from new components an valves 
and assembled in « neat black A.M. case, size 7 x 6}in. x 4in. All the 
necessary connecting leads and plugs are supplied and included in the price. 


MAINS TRANSFORMERS Three types, all standard primaries. Uni- 
versal mounting. (1) 350-0-350 volts, 8OmA. 0-4-6 .3 v. 0-4-5 v. 2 a. (2) 
250-0-250 v. 80 mA. 0-4-6.3 v. 4A. 0-4-5 v. 2 A. (3) 30 v. 3A. ahd hn 
5 v., 6 ¥., 8 Vn 9 Vn 10¥., 10 v., 12 v., 15 vy 18 v., 20 v., 24v. All these 
transformers are brand new and boxed, fully guaranteed and priced at 
18/6 each, plus 9d. postage. 


45 M/CS.“PYE*’ STRIP. A ready made vision receiver for London 
frequency. Uses six EF5SO and an EASO. Circuit data provided. Less valves 
37/6 with all valves 57/6 plus 1/6 post and packing. 


EX-R.A.F. U.H.F. ANTENNA. 
This consists of an EASO untuned 
detector stage mounted on a 
moulded streamlined base. The 
copper antenna measures 22.5 cm. 
All counections are brought out to a 
3 pin screened connector. These 
units are brand new and boxed. 
Only 3/- post paid. 


24 V. EXTRACTOR FAN. fer 
operation from 24 v. AC/DC b 

will function from mains when fitted 
with a suitable dropper resistance. 
Has many uses—ventilation purposes, 
as a hair dryer, etc. EW. 
Only 12/6 plus 1/6 post and packing. 


month. Pay us a visit. 


FOR THE PERSONAL CALLER 
We still hold limited stocks of the following : 
R55 RECEIVERS, TYPE 62 INDICATOR UNITS, 
TYPE 62A INDICATOR UNITS, MEDIUM-WAVE 
COMMAND SETS, COMMAND SETS TYPES BC453, 
454 AND 455 
AND our usual range of valves, C.R. Tubes, ‘scopes, 
valve voltmeters, quality amplifiers and specialised 
October month is bargain 


3 minutes from Leicester Square 
Station (up Cranbourne Street). 


experimental equipment. 


plus 9d. post or two for 10/- 
paid. 


Special on manufacturers surplus transformers—standard tap; 
primary. 375-0-375 v.20 mA.6.3 v.8A.5¥.3A.4¥.2A.,4¥.2A, 

4tin. x 4in. x Sin. Semi-shrouded, drop through type. A bargain 

at 39/6 plus 1/6 post and packing. = 
WAVEMETER CLASS ‘D’ No. 1 Mk2, in brand new condi 
and in original transit boxes, complete with spare valve and spare vibra: 

We have again been fortunate in  obteining ooury small meee 2 of “S 


G.P.O. approve J. instr 

last for release. Tne W: i with iepereation | book 
taining circuit diagram and full cochniesl and operating data. Price : £5, 
plus 3, ve carriage/packing. Details of mod. for AC operation available 
request. 


RECEIVER TYPE 21. A battery operated superhet covering 4 
Mc/s and 19-3! Mc/s. Operates as a double superhet on the | 
band. Complete with nine 2 v. valves and circuit diagram. in new 
dition. Only 45/-, carriage paid. 


me plus 7/6 carriage. 


E.H.T. TRANSFORMERS ‘, 
VCR97 or VCRSI7 tubes. 2,000 v., 
tapped 


Y 
35/-, plus 9d. post. 


EF50 (VR91). Red American Syl. 
vanian types at 8/6each. Brand new. 


CHARLES’ BRITAIN 


11, UPPER SAINT MARTIN’S LANE, 


(RADIO) LTD 


LONDON, W.C.2 


’Phone: TEMple Bar 0545 


Wrretess Worip 


Octoser, 1951 


GARLAND BROS 


LANE PRECISION BUILT TAPE TABLE. High fidelity high impe- 
dance record- playback and erase heads in mumetal shields. Heavy balanced 
heel giving freedom from “ wow" and “flutter.” Fast rewind. 
is are half-track, giving one hour's playing time with 1,200-foot reel 
of tape. £16/10/-, plus carriage, etc., 10/-. 


TAPE DECK AMPLIFIER UES6. A six-valve record-playback amplifier 
suitable for use with high or low impedance heads. Features include 
variable bass and treble lift, recording level indicator and built-in oscillator 
supplying h.f. bias and erase sufficient for the highest coercivity tapes. 
Supplied in kit form, with punched chassis, all valves, components, circuits 
and full instructions. £10/10/-, plus carriage 5/-. 


TAPE DECK AMPLIFIER HNES. A five-valve record-playback amplifier 
suitable for use with high impedance heads. With built-in oscillator 
supplying h.f. bias and erase. Supplied in kit form. with punched chassis, 
all valves and components, circuits and full instructions. €7/10/-, plus 5/- 
carriage. 


AMPLIFIER ACIIi. Further deliveries enable us to offer a limited 
number of kits for this popular amplifier. Specification : 7 valves (including 
rectifier), 10 watts push-pull output to 3 ohm or 15 ohm speaker. Supply 
available for tuner unit, etc. High and low gain inputs. Separate Bass and 
Treble controls. Negative Feedback. Varley mains and output trans- 
formers. Complete kit, with circuits and instructions, including circuit 
of suitable local-station quality tuner, £8/19/6, plus carriage 5/- 


MODIFICATION KIT UE2. Enabling the use of Amplifier ACIII asa 
high-quality tape record-playback amplifier, for use with high or low 
impedance heads. incorporating pre-amplifier, oscillator supplying h-f. 
bias and erase sufficient for the highest coercivity tapes and recording 
level indicator. In kit form, with all valves, components, punched chassis 
circuits and full instructions. €4/4/-, plus 5/- carriage. 


MAGNETIC RECORDING TAPE. Emicape, 600ft., 15/-; 1,200ft., 
/-. Durex, |,200fc., 35/-. 


SPARE TAPE REELS. 7in. (!,200ft.) plastic, 4/- each. 


MAGNETIC RECORDING HEADS. High impedance half track 
heads, in mumetal shields. Record-playback, £2/10/-. Erase, £2/2/-. 


AMPLIFIER 11/66. An improved version of our Amplifier ACII, for thase 

who desire good quality reproduction at low cost. Valve line-up is 6/5- 

6J5-KT66-5Z4. Output 5 watts. Volume, tone and variable feedback 

controls. High grade output transformer. Chassis completely isolated 

from mains. Complete kit, including punched chassis, all valves and com- 

goaents. with circuits and instructions, £526, Amplifier wired and tested, 
- 2 


DECCA THREE-SPEED GRAM MOTORS. For 33}, 45 and 78 r.p.m. 
instant single-lever speed selection. For A.C. only, 100-250 v. 50 cycle 
operation. Price (inci. P.T.), €7/3/4. (Please note manufacture of two-speed 
model now discontinued.) 


DECCA TURNOVER PICKUP. A high fidelity crystal pickup with 
turnover head (two sapphires) for use on the above or other multi-speed 
motors. Price (incl. P.T.), £3/19/4. 


CHANCERY LONG-PLAYING ATTACHMENT. Enables you to 
use long-playing 334 r.p.m. records on your existing record-player. "Easily 
ficted. Price £3/126. 


GERMANIUM DIODES. Latest sub wir ded glass- 
enclosed type, by a leading manufacturer. Minimum ‘life 10,000 hours, low 
shunt capacity, no heater supply required. Special offer at 5/6 each, or £3 
per dozen. 


METAL RECTIFIERS TYPE RM2. The latest type rectifier. 125 v. at 
up to 100 mA. (depending on temperature). Dimensions: I#in. (diam.) x 
fin. Two of these in series required for mains voltage. Price 4/- each. 


HIGH-CAPACITY PRECISION MICA CONDENSERS. By 
leading manufacturers. Accuracy ane ~# . aaa 0.5 (point five) per cent 


of stated value. Pure mica and copp: 
<errery 1/6 ; (d)0.040710.F, rf if) 0.065350uF, 1/6 ;(f1) 0.082910 
— SuF, 19; (i) 0.123750uF, 1/9 ; 


uF, 16; (g) 0 

{j) 0. \43000.F, "9; 

No further stocks (a), (b), (BI) or (e). Many close tolerance standard 

a may be made up by ate or other combinations of above, e.. E-. 
4)+2K=<tuF; 2k+g=—O.SuF ; -f=O.luF. (A table of over 150 series 

and parallel combinations of Mt condensers, invaluable on calculating 

filter networks, etc., is available on receipt of 2id. stamp.) 


CLOSE TOLERANCE SILVER MICA CONDENSERS. 4 ag A 
(0.01:F) plus or minus 2%. Ideal for service bridges, etc., I/- each, 

doz., £4/10)- per gross. 1,000pF (0.00inF), + 1%, 8/3 each. 100pF oober 
uF) + 1%, 9d. each. 


TRF KITS. Complete with cabinet m ivory - brown bakelite, wens 
valves and metal rectifier, chassis, | 
accessories. For medium and long waves. A.C, eee 200-250 v. With 
circuits and instructions. Limited number only. £5/15/-. 


EXTENSION SPEAKERS. In tasteful brown bakelite louvred cabinet 
and incorporating an Elac 5in. P.M. oe ( d editorial col 
this journal), an poled control. £1/7/6 


JUNEERO MULTI-PURPOSE TOOL WITH XACTO SLIDE 
GAUGE. Indispensable in the workshop and the home, ideal for the 
model maker and metal worker. Bends, shears and punches. For all the 
—_ jobs that waste your time. £1/7/6. Juneero Engraving Tool. 
Engraves steel and other metals, plastics, wood, etc. For A.C. mains, 
240 v. Complete, ready to plugin. 124. 
TWO-GANG CONDENSERS. .0005.F, with fixing feet. Size 2}in. x 
2iin. x idin. Spindle diameter jin., spindie length Iin. 7/9 each. idget 
two-gang condensers .0005.F with trimmers. Size Itin. x Ifin. x 2hin. 
Spr:ndie diameter jin., spindle length lin. 8/6 each 
STABILIVOLTS. Type NS!. a eiittliain and divider. Operating 
voltages 280 v., 210 v., 140 v., 70 v.; max. electrode current, 80 mia. 
Each 10/-, 
STABILIVOLT TYPE VS68. Similar to STV280/40. Operating —_ 
280, 210, 140,70 v. Max. electrode current 60m/a., 7/6 each or 78)- per doz. 
TOGGLE SWITCHES. Arrow, D.P.D.T., Oe. rating 250 v. 3 A. 
Plated dolly and bush. Brand new  3/- each. Ditto S.P.0.T., 2/3 each. 
Black bakelite D.P.D.T. 250 v. 3 A., 2/6 each. Ditto S.P.D.T., 19, 
CATHODE RAY TUBES. SCP, Electrostatic intensifier-type C.R.T., 
diameter Sin. max. second anode voltage 2 kv., max. intensifier anode 
voltage 4 kv., medium persistence screen. Brand new in original crate 
or carton, 22/6 each. 
ROTARY SELECTOR SWITCHES. Type !00D/373-374. 24 v. solenoid. 
52 pulses for one rev. Four-position. Single stroke or continuous operation 
Platinum contacts. 3/- each, 1S/- per half-dozen. 
STARTER SWITCHES. Heavy duty with resistors, type ZCII771. 4/6. 


AERIAL RODS. Copper plated steel. Fit into each other to make up 
any length aerial. Per doz., 2/-; per gross, 18/- ; per thousand, £4/10)-, 


HEATER + neg eee gages Pri. 230 v., Sec. 6.3 v. 1.5 a., 7/63 Pri. 
230 v. Sec. 12 v. | a., 7/6 


PULLIN MOTORS. ‘tus A/3R. For 24 v. D.C. 34in. x din. x 2in., 
8% each. 

METAL CUTTING SHEARS. A robust tool, one-inch blades, will 
cut up to 16 s.w.g. aluminium. Per pair, 2/-; per doz. pairs, 21/-, per 
gross pairs, €11. 

LF. TRANSFORMERS. 465 k/c., standard ae capacity-tuned. Made 
for us by a leading manufacturer. Per pair, 12, 


CONDENSERS (pee. 2, . 10, iS, 20, 30, 50, 75, 100, 160, 200, 6d. each. 
516 doz. 220, 300, 330, 500, 1,000, 5,000, 9d. each, 7/6 doz. 
5/6 per doz. 220, 300, "330, S00, 1,000, 4,000, 4,500, 5,000, 9d. each, 7/6 doz. 
SMALL-SIZE PAPER CONDENSERS. 2.F 100 v. wkg., dimensions 
Itin. x Idin. x din. ideal for cross-over networks, etc., 4/6 per doz., 
45/- per gross., £14/10/- per thousand. 
PAPER CONDENSERS. iF 500 v. wkg., 24in. x 2in. x din. Inverted 
mounting, !/- each, 9/- per doz., £3/82/- per gross. “y 4 600 v. wkg., 2tin. x 
l2in. x lin. Upright mounting, 1/6 each. 
PLUGS AND oy ey Pye angle, |/- ; Pye straight, /3; B. & L. 
5-pin, 1/6; L. 7-pin, 19; Jones Sie 16; Jones 8-way, 19; 
E.H.T. Single, t/- ~ The above prices include plug and socket in all cases. 
Pye T-pieces, 9¢. Pye connectors, 9d. ‘Pye Angle P. & S. to fit fin. cable, 
1/3 complete. 
—— a, VALVES. VRII6, S'-; VTSOI (TTII), €%6; 
73, 4/-; 9003, 954, 3/-; CVII4I, 66; CV66, 66; 4h136 
(ers, 76: VRI37 *edsay, 7/6; VUILI, Si-; VUI33, 3/6; CVS4, 346; 
E1148, 3/6. 


1S/- per doz., £7 per gross. 


FOR CALLERS ONLY. Emiscope Ty; 
ube, as used in ““ Wireless World ” thode Ray Oscilloscope with 
Wobbulator (December 1948 issue). Complete with holder, 12/6 each. 
(Reprints of above article available 7d. each) Bomb Computors: as 
widely advertised, contain 3 motors, hundreds of gears, aneroids, etc., 
+ 39:6 each. (bring your car !). PT25H. High Output Pentode, 4 v. 
id 400 v. S-pin British ceramic base. Also successfully — strapped 

Pa replacement for 4 v. triodes in quality amplifiers. 7/6 for 


SLEEVING. 2 mm. oiled silk, etc., 36 per 24 nominal iii." lengths 
assorted colours, 33/- per two gross ditto. 


4/1 Bin. Electrostatic C.R. 


ALL GOODS NEW AND UNUSED OTHERWISE STATED. GOODS SHOWN AS EX-EQUIPMENT HAVE BEEN FULLY TESTED 
AND ARE IN GOOD WORKING ORDER. PLEASE ADD POST OR CARRIAGE ON ALL ITEMS. KINDLY PRINT NAME 


AND ADDRESS. 


POST ORDERS TO OUR DEPTFORD ADDRESS 


EARLY CLOSING THURSDAY, OPEN ALL DAY SATURDAY. 


GARLAND RADIO 


CHESHAM HOUSE, DEPTFORD BROADWAY, S.E.8 
TELEPHONE : TIDEWAY 4412/3 


ALLEN & GOULD 


§ OBELISK PARADE, LEWISHAM, S.E.13 
TELEPHONE : LEE GREEN 4033 


Ocroser, 1951 


“MUST HAVE” BARGAINS! 


10-VALVE aie ~ 3 SUPER- 
HET ZC893i. For long-distance 
TY results. Valve line up is 6 of 
VR65, 2 of VR92, and | each VRI36 
and VR137, and the 12 mcs 6-stage 
\.F. Strip gives tremendous amplifica- 
tion with ample bandwidth of 4 mcs. 
Easily modified. Full details cuoghet 
BRAND NEW IN MAKER'S CAR- 
TONS. ONLY 59/6 pate = 5/-). 


6046/6050 AMPLIFIER. An ideal 
unlt for conversion into a high gain 
TV pre-amplifier, full details being 
supplied. rates with 2 valves 
EFSO. ONLY 22/6 (postage, etc., 1/6). 


R.F. UNIT TYPE 24. For use with 
the R.1355 Receiver for Sutton Cold- 
field TV (mod. data supplied) or asa 
pre- -amplifier as per *‘ Practical Tele- 
vision "’ December 1950. ONLY 17/6 
(postage 1/6). 


SECTIONAL _ TELESCOPIC 
AERIAL, 


each I6in. in length, and colour-coded 
for ease of assembly. Complete in 
web case. BRAND NEW. ONLY 
9/6 (postage |/-). 


TALKIE CHASSIS 

A beautifully made 
chassis, ideal for the enthusiast, or as 
a source of components. As used by 
the Forces, with the exception of 


certain tr 4 Pp 
the Ministry of Supply. 


WALKIE 
TYPE 38. 


removed by 
ONLY 9/6 (postage 1/6) 
a 


HEADPHONE AND MICRO- 
PHONE SET. A pair of 4,000 ohms 
phones, fitted with rubber noise 
excluders, and a high grade carbon 
microphone. BRAN ‘Ww. ONLY 
12/6 (postage |/-). 


HEADPHONES DLA NO. 2. 
Low resistance phones fitted with 
solid type head band, and 6ft. lead 
terminating in jack plug. As used on 
type !8 receiver, etc. BRAND 
NEW. ONLY 6/6 (postage 1/-). 


MUIRHEAD SLOW MOTION 
DRIVE. A really precision product 
of this famous maker. in. in 
diameter with edge marked 0-180. 
Complete with cursor. BRAN 

NEW IN MAKER'S CARTONS. 
ONLY 8/6 (postage 1/-). 


CONDENSERS. Paper metal 
cased, 1! mfd. 3,000 volts, 4/6; 
somes a unless stated), 
8 mid. 2/6; 8x8 500 
4/9; 8x “ 450 v., bh : 
cardboard, 6/-; 16 450 ¥. can, 5/6 5 
16x 16 500 v., Te; 24 350 v 


W-3 32% 6 450 v., 6/9. Penge W- 
please on orders under £1. 


R.1155 COMMUNICATIONS RECEIVER. We have 
been unate in ining a quantity of BRAND NEW 
UNUSED SETS, which are now becoming scarce. This fam- 
ous ex-R.A.F. Bomber Command receiver covers 5 wave 
ranges : 18.5-7.5 mes., 7.5-3.0 mes, 600 kes., 500-200 
kes., 200-75 kes., and is easily and simply modified for 
normal mains use, full details ves supplied. All sets aerial 
tested before despatch, MAKER’S ORIGINAL 
TRANSIT CASES ONLY ait N96 (carriage 10/6). A 
factory-made power pack with output stage, which operates 
the R,1ISS ii diatel be lied for £5 


% PP r £9/9/9. 


R.1224 COMMUNICATIONS RECEIVER. Another 
ex-R.A.F. set which was used on light aircraft, and as a 
standby in the event of power failure on ‘dromes. Battery 
operated, this is a 5-valve superhet with R.F. stage, and 
covers 1-10 mes. in 3 swi bands. C 1 with 
valves, and tested working before Ma Only pooniew 
normal battery supply of 120 v. . GB., T. 
ONLY 99/6 (carriage, etc., 7/6). 


MOVING COIL PANEL METERS. 0-! mA., 3tin. 
Caer with 50 division scale, 15/-. 34in. FOUNDA- 

TION METER for a test set, scaled OHMS, MILLS 
VOLTS, agp 0-500 micro-ammeter with 25 division 
scale, 2iin. diameter, 17/6. All meters BRAND NEW 
in MA\ R* *§ CARTONS postage, etc., !/-). 


BATTERY SUPERSEDER. Wil! save battery users 
pounds. Operates from a 2-volt ACCUMULATOR and 
delivers constant H.T. of 67 volts at 4.7 mA., 130 volts 
at 13-25 mA. and 1.4 v. L.T. if required. American made, 
and originally intended for Walkie Talkie equipment, this 
unit is easily adapted for use with any battery set, and full 
aa details are supplied. ONLY 60/- (postage, 
etc., 4/-). 


LF. STRIP TYPE 194. An easily modified I.F. Strip 
recommended for TV arenes who want good resuits 
at moderate cost, or for those have built te! ’ 


PLESSEY P.M. SPEAKERS. 6}in 
with trans., 14/6; Bin. less trans. 
14/6 (postage 1/6). BRAND NEW. 


CHOKES. 20 H. 80/120 mA., 6/6; 
5 H. 200/300 mA., 6/- (postage !/-). 


GERMANIUM CRYSTAL 
DIODES. 4/6, 


VR9I (EFSO) ex New pment, and 
wee : American Red Syivanias, 


MAINS TRANSFORMERS. Stan- 
dard primaries. Universal mounting, 


mounting, fully shrouded 250-0- 
100 mA., 6.3 v.6a.,5 v.34, 27/6 
(postage 1/6 either trans.). 


TRAIN TRANSFORMER. 
Ts v. —— output 30 v. 2 a. 

apped 3 v.. 5 v.,6v.,8v.,9¥., 
io v., 12 v., 1S v., 18 v., 20 v., 24 v., 
19/6 (postage 1/6). 


EHT TRANSFORMER for VCR97 
tube, with 4 v. for tube heater, and 
4 v. tapped 2 v. for EHT rectifier, 
32/6 (postage 1/6). 


6in. MAGNIFYING LENS FOR 
VCR9T TUBE. First-grade_ oil- 
filled ONLY 25/- (postage 1/6). 


PENTODE OUTPUT wonmoemer 
for 3 ohm Y -y 5/3. WHARF- 
DALE O with ratios of 30, 60, 
and 90, 6/6 (postage per trans. 4d.). 


FILAMENT TRANS- 
FORMER, rated if amps., 7/6 


but are having trouble in the es of sound receivers. 
This 6-stage strip measures |8in. x Sin. x Sin. and contains 
6 valves: VR65, | 92, and | of VR53 or VRS6. 
Mod. data supplied. BRAND NEW. ONLY 45/- 
(postage, etc., 2/6). 


CO-AXIAL CABLE, 75-80 ohms, 


thin type, 1/3 per yard (post paid 
12 yards or more). 


VOLUME CONTROLS. New, 


RECEIVER R.1355. The unit specified for 
."" Complete with 8 valves : 

and a copy of * 

which gives full constructional details. 


w~ yr" 
VR65, and | 
‘ Inexpensive we ™ 


RDF IDENTIFICATION UNIT ZC 13312. A very 
powerful 14-valve receiver with 4 |.F. stages of 12 = 
with 4 mes. ay will 7S into a first-clas: 
T.V. receiver. Valve | ty ® SP61, 2 of Péi, 3 of 

i each CV63, ane €C52. 5Z4G. ONLY 
49/6 (carriage, = 5/-). 


res + ees MODULATOR W 6331. 
in 5c", louvred case, size 

tin x Hin. Bm Has 8 val .2p 
: oe co-axial plugs, 36 assorted resistors ‘and condensers, 
mfd, 500 v. can type electrolytic, large power trans- 


he 5 weight 94 ibs., | choke 3 H 200 ma. ONLY 8/6 
(carriage We. 


er's surplus. Less switch, 
from 2k. to 3 megs., 3/+; with 
switch from Ik. to 2° megs., 4/6 
(postage 3d.). 


HAND MICROPHONE, with 
carbon granule insert and switch in 
handle, 3/6 (postage 1/-). 


INTERNATIONAL OCTAL 
PLUG. Fits into 1.0. valveholder, 
2/- (postage 3d.). 


VIBRATORS. Mallory type 650 
4 pin, 7/6 (postage 6d.). 


VALVE HOLDERS. Amph 
LO. or M.O., 7d., 6/- per 
Ceramic Brit. ’S pin, - - doz. 
Diode, 6d., 5/- doz. VCR97 holder, 
2/6, 24/- doz. (post paid | doz. or 
more). 


Cash with order please, and print name and address clearly. Amounts given for carriage 


U.E.I. 


refer to inland only. 


CORPORATION 


(Open until | p.m, Saturdays. We are 2 mins. from High Holborn (Chancery Lane Station) and 5 mins. by bus from King’s Cross, 


Y 


Radio Corner, 138 Metingd Inn Road, 
London, W.C.I. Phone : 


TERMINUS 7937 
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Recognised as the Most Reliable Valveholders 


Now in full production 
NOVAL and B76 
Valveholders 
of all types in 
NYLON LOADED 
BAKELITE 


We make all types of Valveholders 


Wholesale Enquiries: —CYRIL FRENCH LTD., HIGH STREET, HAMPTON WICK, MIDDLESEX - KIN. 2240 


Manufacturers’ Enquiries: —THE McMURDO INSTRUMENT CO. LTD., VICTORIA WORKS, ASHTEAD, SURREY 
ASHTEAD 3401 


PRATTS RADIO———_, 
RADIO EXCHANGE CO. | | | 1070 Harrow Road, London, N.W.10 


R __(Nr. SCRUBBS LANE) Tel. LADobroke 1734 
BRAND NEW ACCUMULATORS. Multiplace, in trans- | aah | AMPLIFIERS. College 
parent non-spillable plastic cases. 7 A.H. 2 v., 6/6. 21 AH. 2v i . . purpose unite. MODEL ACH 
(ex 58 set), with built-in hydrometers, 15/-. is one ay, i 
H.T. ease. 60 v , 5/- cach, 8/11 for two ; 75 v. (layer), ! sa) 18} watt P/P Cr 
over 3 stages, -. 

plus 1.5 v., 5 sa ACE, oe Se 
a a Complete with valves, covering 85- 95 Mc/s. | = % - back over 3 stages, 2) ' 
this is ideal for Wrotham, or converting for * Contains i \ i P MODEL UI0E, tor DO/AC suina, 3 
4 EFS4s (RF, mixer, Xtal multipliers), EC32 (Xtal vscillator), | aN — = 10 =e pi od mang sh Ted 
2 EF39s (2,9 Mc/s IFs), EB34 (det.). 6J5 and 6V6 (audio). Housed pack over 3 stages, € -. 
in attractive grey cases. Only 69/6, in origina! cartons, complete MODEL ACIOE £9/15/- oe sale Se ee 
with circuit : circuit only, 2/-. | separate microphone stage. Separate inputs for rmaike and gram allowing individual 
POWER UNIT S441B. Separate individually controlled H.T. mixing, etc. Outputs match 3, 8 or 15 ohm speakers. Max. input volte requized 
and L.T. transformers, jewelled indicator lights, attractive appear- See full statnd otpe airmage Miley .008, Gouss. -S v.- SA BES, 6 wanes RIT 

d modest size (\4in. x 7}in.) x Zin. Output from 200/250 v 8-10 watt unit for records, radio, etc. Feedback over 3 stages. Output to 3, 5, 
Sen. is 300 v. at 200 mA, I2v. at 3 2. and 5 Pp D.C. ONLY 65/- 15 ohms, £9/18/6. MODEL AC4C, 3 valve record/radio amplifier, 4 watts to .3 ohms, 

v a. v. ¢ | £5/5/-.. Ditto UsC for DC/AC mains, £5/5/-. Stamp for list, Fuil range of 
(5/- carr.) in original cartons. accessories available, rag sthermel Crystal Mikes, 105/-; Goodmans 
TRANSMITTER 21. Sending C.W., M.C.W., or speech on 12m. P.M. speaker, £6/1 © A.C. Record Players, rim drive, magnetic 
frequencies of 4.2-7.5 or 18-3! Mc/s. these are complete with ones, COG. Se ‘6 15)-. sack a oe 
y m < s e a rest Statior 0 ee 

valves, key, contro! box and front panel. Relays and wire from z resis ae ae 
P.A. coils (formers are intact) have been stripped by the M.O.S., 
but may easily be replaced with the circuit and data supplied by us. 


RECEIVER 1225. Complete wich 5 €F50s, 2 €F39s and ics | | RADIO DEALERS & SERVICE ENGS. ONLY 


these operate on four pre-set frequencies, L.O. being crystal con- 
trolled, and are idea! for two wnenres. ONLY 39/6 fi 16 post). EXPORT AND In THE U.K. 
POWER UNIT S532. Containing 524 rectifier, SU2!50 (SKV) 
EHT rectifier, choke, relay, condensers, transformers, etc. Com- 
plete with our 50 cps. EHT and H.T. conversion data, 17/6 (2/3 post). Full details of A.W.F. speaker cone assemblies give you fast, 
VIBRATOR UNIT 21. 6 v. input, approx. 160 v. at 40 mA., chee: ke airs in your own workshops. A.W.F. T 

D.C smoothed output. Designed to supply the Trans/Rec. 21 a sogpaeregittns sie ‘- ee 
ONLY 15/6. formers and chokes for almost all replacements. A.W-F. 
AMPLIFIER 1135A. With EBC33, EK32 and EL32, our con- Repsir Department for repsirs to speakers, translormers, 
version data permits construction of a pe fine little amplifier Gram. motors, Vac. motors, etc., Current stocks of Tungsram 
with inputs for mike and gram, 16/6 (2/3 carr.). Valves, T.C.C. and Dubilier capacitors. Erie Resistors and 
POWER PACK KIT. Suitable for use with the above, providing pots, Components and Cabinets for “View Master” and 


pcan Fh che ag and 18 v. at .2< ; complete with instruc- “E.E.” Televisors, and hundreds of other lines. 


THE NEW 1355 CONVERSION data for all five TV. ENCLOSE POSTAGE 34. inland, 2/- Overseas Air Mail : 


channels, 3/-. 
9 CAULDWELL STREET, BEDFORD Ae ee, Toneeean aaae 


Phone 5568. BRAD FORD - YORKS 


TEL: 24008 GRAMS. & CABLES: “ TESTPROD * 


invited to write for our 1951 Complete Price List. 


Octoser, 195] 


NO 38 “ WALKIE-TALKIE” TRANSJ/RECEIVER. Complete 
with throat mike, ‘phones, junction box aerial rods in canvas 
bag. Freq. range 7.4 to 9 mc/s. All units are new and tested before 
yaaa As supplied to Overseas Police Forces. £4/19/6, carriage 


PLESSEY, 3in. P.M. SPEAKER with miniature Output Trans. 17/6. 
W.B. 24in. P.M. 3 ohms, less trans., 15/-, 


VR9! (EFSO) RED SYLVANIAN. Brand hew and boxed, 10/-. 
Brand new (British), 8/6. 
Ex-Units (but guaranteed), 6/-. 


GERMANIUM CRYSTAL DIODES, complete with full wiring 
circuit and diagram, 4/6, 


METAL RECTIFIERS. S.T.C. 200 vo'ts, 75 m/a., 6/- ; G.E.C. 6 volts, 
1 amp., 4/-; ; Westinghouse 12 — 2amp., 12/6 G encil Type E.H.T. 
600 v. | m/a., 4/7 ; Pencil Type E.H.T. 1, v. | m/a., 6/- ; Pencil Type 
E.H.T., 2,400 v. 2-m/a., 1S/-; Pencil Type J50, 500 v., 2 mja., 7/6. 


5 M/A. METER RECT., 6/- ; W.6 and WX6, 1/6. 
5 CPI C.R. TUBES. Brand new and boxed, 25/-. Carr. paid. 


FILAMENT TRANSFORMERS. All ages 200/50 A.C. 6.3 v. 1.5 
amp., 7/6 ; 6.3 v. 24 amp. 10/+ ; 6 v. or I2v. 3 a., 15/- ; 6.3 v. 12 a., 37/6. 


R.3515 1.F. STRIP. Acomplete I.F. Unit, naene 6 SP6! 1.F. Stages 
tuned to 13.5 me/s., | EASO diode detector, and | EF35 or EF39 output 
or video stage. A few modifications only are required to adapt this 
unit, which will give pictures of extremely good quality. Price, 
complete with valves, and foolproof modification instructions, is 
45/-, plus 5/- carriage and packing. Limited quantity only. 


R3S47 RECEIVERS. Absolutely brand new, in sealed manufacturers’ 

packing cases. Incorporating 15 valves type EFSO, 2 of SP61, EF36, 
Eacs3. 3 of EB34. Complete 45 me/s. I.F. Strip, motor dial and drive, 
pots, etc., etc., £6 only, plus 10/- packing and carriage. Whilst they last! 


A SIGNAL TRACER at minimum cost. An easy-to-build unit that 
can be used for R.F_, |.F. and Audio signal tracing, without any switching 
or tuning. Highly sensitive, easy-to-build, responds to signals picked 
up from an ordinary receiving aerial. The circuit is that of a high- 
gain, 3-stage resistance-coupled audio freque amplifier, with a 
5-inch speaker in the Output of the Power Amplifier stage. 
We shal! be pleased to supply a complete kit for the construction of 
the above, right down to the last nut and bolt, for the low price of 
£3/18/6. Concise instructions and circuits are supplied. !f preferred, 
circuit and instructions only can be supplied for 1/6 post free. All 
items may be purchased separately. This is a highly efficient instru- 
ment, and a MUST for every radio man. Completely assembled and 
tested, ready fcr use, €5/5/0. 
RECEIVER TYPE 21. The receiver portion of the W/S 2! operating 
from 4.2-7.5 mc/s. Double superhet from 18-30 mc/s. yok ate | 
B.F.O. and crash limiter. Valve line-up 7-ARP12 (VP23) and 2-A’ 
(HL23DD). Absolutely brand new, complete with circuit. Only 45/- 
complete. Vibrator Power Unit for above, brand new, 17/6 only. 
RECEIVER R.1355, as specified for ‘‘ Inexpensive Television."" Com- 
plete with 8 valves "VR65, and | ea. SU4G, VUI20, VR92, and a copy 
of *“‘ inexpensive T.V."" ONLY 55/- (carriage, etc, 7/6). 
FREQUENCY CONTROL CRYSTALS. &y American G.E. 
Octal — wt Following weseetie only : 2,500 kc/s., 3,500 ache 
4,600 k ke/s., 8,000 ke/s., 7/6 each. Also FT243 tin. pin, 
spacing, Geskcs97s. 16/-each. 8000/8425KC, 12/6. New and unused. 
MIDGET ‘0005 mfd. TWO GANG TUNING CONDENSERS. 
Size only 23in. x Idin. x Itin. Capacity guaranteed, standard length 
tin. spindle, complet wit! bracket, less trimmers, 6/6 or, 
complete with ** built-in “ trimmers, 7 /6 each pilus 6d post. 
VIBRATOR POWER UNITS, 2 volt. As for Canadian 58 set’ 
Completely smoothed, output | 5 v. L.T. and 90 v. and 180 v. H.T- 
at 35 m/a. Complete in grey metal box. Size 8 x 3§ x atin. 50/- 
only. 
MIDGET CONDENSERS. |6 x 8 mfd., 350 v. wkg. Size 2” x j”. 
Three for 10/-. 


HUNTS. 60 mid. x 40 mfd., 350 v. wkg. Size 44° x 1°, 7/6 each. 


TWO-GANG ‘0005 CONDENSER. ae with 4-way push- 
button assembly. Size 33” x 3” x 3°, 6/6 each. 


NEW CATALOGUE NOW AVAILABLE PRICE 3d. 


5, HARROW ROAD, LONDON, W.2 
PADdington 1008/9 and 040! 
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WEW ONAN ELECTRIC GENERATOR PLANTS MODEL W3M. Two cylinder 
four cycle water cooled engine of 7 H.P., fitted with magneto ignition, oi] bath, 
air cleaner, automatic speed governor, large oil filter, etc. The Generator is 
directly coupled and is of the four pole seli-excited type, having a rated outpat 
of 230 volts A.C. 13 amps. 3 kilowatts. All windings impregnated and baked, 
wound for 50 deg. Centigrade rise. Forced air cooling. The equipment is 
completely self contained in metal housing with lift-off side panels, and Radiator, 
Fuel Tank and other accessory equipment is enclosed. The Control Panel is 
fitted with Voltmeter, Ammeter, Automatic Overloa! Breaker, Panel Lamp 
ete. Handles are provided on the sides of the housing, and the Plant can be 
easily moved by a minimum of four men. The ignition system is fuliy shielded 
to prevent radio interference and an output filter prevents radiation along the 
power cable. Finish is in blue stove enamel, with chromium fittings, Overall 
dimensions 22in. wide; 44in. long; 33in, high. Plant nett weight 5556 Ibs. 
Economical and reliable, the Model W3M is constructed to the highest standards 
of quality, and is ideal for emergency lighting during power breakdowns, or 
mobile use. Full details and illustrations available on request. 


NEW SPECIAL PURPOSE AND TRANSMITTING VALVES. At 26. VR92, 

CV1116, CV1135, LD210, LP220, VRLIG, VK135, V872, 954, 7193. At 3 
28D7, VR6SA, AY At 5/-. VT135, VT288, VT133, 713A, 1619, 
9004. 9006, 1V66, VRI37, VR136, VT51, VUIL1, VU133. At 66, VTS, 
vr, VT209, 32 955 CV1106 OVS03 CVI124. Ab 7/6. 


VT92, VT229, CV2941, GTIC, CV1503, SET, 

VT231. At 15/-. 721A, 724B. At 176. S66A. 

8025. At 30/- SBP1. At 60/-. 725A. At 85/-. 723A/B. Two or more vaives 
post free, otherwise add 6d. All fully guaranteed. Quantity quotations upon 
request. 


NEW P.A. PARMEKO SPEAKERS. Super quality, short horn, re-entrant type. 
Absolutely weatherproof. Fitted with matching transformer and three position 
tone switch voice-coil impedance 15 ohms. A fraction of cost at 48/6 each. 
Also alternative model as above, but twin-horp unit, §7/6. All in maker's 
cartons. 


NEW Warisenete MUSHROOM Pesrooms TYPE 717A. Heater 6.3 v. 

75 amos. V.A. 120 vy. LA, 7.5 mA, VG 2. 120 vy. 162.2.5 mA, VG1-2¥. RA 
390,000 ohms. aM % 000. Electrode structure poe cassastoriaticn practically 
identical to type 6AK5 only mounted on octal ba Exceptionally efficient 
as VHP amplifier and ideal for TV pre- ee eeetionn units, etc. Price cach 7,6. 


NEW GAS DISCHARGE TRIODES. Argon-filled. Type GTIC. Heater 4 v. 
1.34. Anode 500 v. peak. 300 m Con’ 10'- each. Also 
type NGTI. Heater 4 v. 1.75 a. Anode 350 v. peak, 1,000 mee Sect. average 
200 mA. Tube voltage drop 20 v. Control radio 40. 7/@ eac 


SPECIAL OFFER R.F. PENTODE VALVES, TYPE CV303, Heater 6.3 v. .2 a, 

V.A. 260 v.. 1.4. 6 mA., V.G.2 100 v., 162 1.7 mA., VG1l—2.5 v. RK 32 a5 choe. 

RA 1.2 meg., GM 2200. This modern versatile type is of metal-cased construc- 

poe similar to VRO91, etc., only BSG base. Brand new in maker's cartons, 
6 each. Special q ati for large 


BRAND NEW RADAR P.P.1. UNITS, Type R7/APS2. Large eqpt., incredibly 
intricate construction, contains 42 valuable valves, including eight matched 
6LA, also 68N7, 6A07, 5U4G, VRi50/30, etc., tubes SIFP7, 2AP1, aod innum- 
erable quality parts. Good basis for amateur TV transmission work. In maker's 
cases at less than value of valves alone. £17/10/- each. 


NEW AMERICAN 14FT. WHIP AERIALS. Superior pattern. 3 sections serew 
joints. Price 9/6 each. 


NATIONAL HRO SENIOR COMMUNICATION RECEIVER MODEL MX, This 
superb set has an incomparable performance, features illuminated ** 5 ‘* meter, 
Crystal gate, BFO variable selectivity, crystal phasing, ete. As Brand New, 
complete with 8 coils tuning "a to 30 mcs., power p both in 
matching cabinet. Price 


TRANSMITTER RECEIVER TYPE B.2. Model 3/1! Compact equipment 
designed for portable use by espionage agents. Tunes 3-15.5 mes. continuous 
Transmitter employs crystals, emits fundamental or harmonics, output 20-30 
watts. Operates on 6 v. D.C. or 90-250 v. A.C. 40-60 cycles. Complete with 
coils, crystals, key, headset aod instructions. In perfect order £12/10/-. 


MARCONIPHONE ELECTRIC RECORD PLAYER. 250 v. A.C. Current model, 
in attractive Walnut hinged case. As brand new. A bargain at £9/10/-. 


HICKOK DYNAMIC VALVE TESTER TYPE 1-177. Tests all types of American 
many novel features including 


valves including Acorns and Buttons. Has 
gas test, etc. In portable case with booklet. Price complete £9, 


TRANSMITTER RECEIVER TYPE 58 MARK I. Small American type equip- 
ment with high performance. Only £8/10/-. 


NEW SOUUESLATONS. 6 v. 125 AH. Extra heavy duty. Maker Canadian 
Monarch. Portable with carrying bandles. §5/- each. Also 12 v. 14 AH. Maker, 
P.G. & E.P.S. Finest quality. Brand new. Price each 28/6. 

FREQUENCY METER TYPE LM”. Highly samen equipment with range 
195 eet eo OCrysta) calit output. Similag in 
design to te only more compact. seh TE and 250 v. D.c. 
Complete with booklet. Price £25. 


EXPERIENCED EXPORT SHIPPERS 
All prices include U.K. carriage. Terms C.W.O. 
Satisfaction guaranteed or money immediately refunded 
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OUR lé6th YEAR. MONEY SAVING OFFERS. 


OUTSTANDING OFFERS TO AIRCRAFT 
COMPANIES AND THE ADVANCED 
AMATEUR 


Navigators Indicators |-82A, Visual Indicators Bis ae Bomb 
Release Gear No. | Mk. I. 11A/2092 Mk. 3. 11A/2837 Warning 
Lamps 5c/1556, Cockpit Lamps 5¢/1494, Spark Plugs LS86/87, 
Alternators 5U/1271, ete. We have an interesting collection of 
aircraft , eaeipanens which commercial buyers will find worth 
inspect 

8.T. 4. MAGAZINE ASSEMBLY for Aircraft Camera, Min 
K-24. Brand New in Cartons 260 available. 10/- each, carr 
8.T.H. AIRCRAFT MAGNETOS. ae pe hg Brand New 
and Perfect. For |4 cylinder engines. 4 ont ac 

EX. AIR MINISTRY CSMMUNICATION. RECEIVER 
TYPE RIISS. New in Wood Transit Cases. Aerial Tested before 
despatch. Supplied Complete with 10 valves and reprint of 
“* Wireless World "* 5-page Date describing eas ———— for 
Civilian use. Ranges 18.5-7.5 mes, 7.5-3 mes, | 1300-600 kes 

200 kes, 200-75 kes. Suitable power pack described on hey ‘OUR 
PRICE £10/10/-. Carriage oer passenger train, 7/6. 

1155 POWER PACK AND OUTPUT STAGE (USO and KT6!) 
to “ Wireless World“ Specification. Neat black crackle case 
size 12 x 8 x 5, with Sin. LS Buile in. Connections terminate in a 
Jones plug which simply plugs into your 1155 and set is instantly 
all AC operated without any modifications. Specially made by us 
and match in appearance with 1155. Has rubber feet and stands 
ontop ofset. PRICE €6/10/-, plus 3/6 carriage. 

12-VOLT CAR RADIO. Comprises a type 455 Receiver expertly 
modified by us and fitted with volume control for immediate 
operation from car battery. Tunes medium waveband. Has a 
remarkable performance. Power is ob d from the dy 
incorporated which is very quiet in operation. Dimensions are 
I tin. long, 42in. wide, 54in. deep. No aerial is supplied but any 
car serial wil! suit. (Not available for 6 voles). Exceptional value 
at £6/10/-, carr. 2/6 

TELEVISION PRE-AMPLIFIER. This Ex-Govt. one valve 
pre-amplifier is of very high sensitivity and makes an amazing 
improvement in vision and sound reception in fringe areas. Very 
small dimensions. Length 4in., width 34in., overall depth to 
top of valve 44in. Fitted with EFSO valve. Co-ax. input and out- 
put sockets. Ideal for any TV receiver which can supply 6.3 v. 
LT and 200/275 v. HT 3 connections only to power supply. HT 
common and LT. Diagram of connections included. Guaranteed. 
Type “A for London, Type *‘ B”’ for Birmingham, Type “HH” 
for Holme Moss. PRICE 15/-, plus post I/-. 

RECEIVER TYPE 25 (TRI196), ag A gr yee te aliwave 
superhet see ‘* Practical Wireless '’ May 19 6 valves. EF36 (2), 
EF39 (2), EK32, EBC33. We also supply fat conversion details. 
Probably the last lot in the country. Stocks now down to 30. 
Price 39/6, New Condition. Carr. 1/6. Less Valves 6/6. 
PAMPHONIC PA LOUDSPEAKERS. Brand New in Makers 
Packing. iOin. high flux unit. Handsome maroon cellulose cabinet. 
(Metal). 20in. x Yin. x 13in. impedance 3 ohms. Supply of these 
is very limited. Less than half price, 55/-, carr. paid. 


This Month's 
Bargains 


sme 
C.R. TUBES Type SCP! brand new in cartons 17/6 each, plus 
1/6 postage. 
MOVING COIL HEADPHONES with moving coil micro- 
phone. Price 6/-. Post I/-. Transformer to match 2/-. High 
resistance headphones, 4,000 ohms, 8/6 per pair. Post I/-. 
CABLE. !0f.  F flexible T.R.S. 3-core. Fitted with 3 position 
switch and plug. 1/6 post free. 
TWIN RIBBON PEEDER. Heavy duty 300 ohm Sd. per y 
Standard K25 300 ohm ribbon, e° per yd. Co-ax. cable, fin. Bi 
70 ohm., 8d. per yd. tin. dia., W/- per yd. 7ft. length din. dia. 
Co-ax. with Pye plug one end, . post free. All other Co-ax., 
and feeder, plus 1/6 post any length. 
POTENTIOMETERS. 5 watt wire-wound 20k., 25k., 2/-. 
Carbon Type Potentiometers, 50k., 100k., | meg., 2 meg., 1/6, 
TRANSMITTING TUBES. Type 807, 10/-ea. Type 813 New 
and Boxed £3/10 each. 723 A/B Klystron £3 ea. Type 866A 
17/6 each. Few only. 
METERS. 2}in. Plush mounting M.C. 100 mA., 500 mA., and 20 mA: 
12/6 each. 2in. Flush M.C. Microamp, 10/-. 5 mA., 7/6. 2 
0.5 Amp. Thermo, 5/-. Special Offer 24in. Flush O—I mA. Rectifier 
meter, scaled O—10 volts, 22/6 each. Few only. 
STATION LOG BOOKS. 200 pages printed one side only 
—_ Y~ x ttin. First class paper and bound with heavy cover: 
rice 17/6. 


Carriage paid on all orders over £1 except where stated. Please 
include small amount for orders under £1. 


Please print your name and address. 


CHAS. H. YOUNG, G2AK 


110 DALE END, BIRMINGHAM 
Phone : CENTRAL 1635 

Mail Orders to 102 HOLLOWAY HEAD, BIRMINGHAM 

Phone: MIDLAND 3254. 


All Callers to 


HOLME MOSS CONVERSION 


TYPE 87 ROTARY POWER UNITS. Input 24 v. Output 
250 v. 65 ma. and 6.6v.2.5a Elaborately smoothed. Neat black 
metal case. Size 8} x 7 x 44. Brand new 10/- each. Post 1/6. 
AMPLIFIER Al271. Brand new in sealed cartons. Size 5 x 5 x 
Sin. Fitted VRS6 DPDT Relay, 2 mfd. condenser, Potmeter, 2, 
transformers, neat case. Unique value, 15/- each, post 1/6. (90 
only). 

BC456B 40 WATT MODULATOR UNIT. Fitted with 1625 
(same as 807 with !2 v. heater). 125 Triode and VTISO Neon 
stabiliser. 3 Supersensitive relays. Modulation transformer, 
Driver transformer Guepet transformer. High quality resistors 
and condensers. Brand New, 30/-. Carr. 1/6. 

CAY TUNING UNITS TYPE 47151A. 800-1500 kes Brand 
New in metal! case with lid. 3 slow motion dials, four switches 
and many other fine parts. 15/- or without case 10/-, carr. 2/6. 
AMERICAN THROAT MICROPHONES. Vibration sensi- 
tive carbon. Two moulded phenolic units with soft cotton covered 
elastic neck are A Total weight 24 oz. Brand new in cartons. 
§'- per set. Post 

CONTROL UNIT 454A. Brand new in sealed packing. 4 
8) x 64 x 33. Fitred with 0-1 ma. meter. 450 k. pots, 1.5 k. 

1 250 k. pot, | DP Toggle switch, 3 jewel light jacks, | G. rw 
type 2 pole switch, | Yaxley 5 pole switch, ideal for conversion to 
a first class test meter. 38 only. PRICE 30/-each. Post 1/6. 
VOLTAGE CONTROL UNIT. Type C3. Brand new in original 
cases On/Off switch, Pilot light, 6 bank fuse panel 5 mfd 3 mfd. 
Heavy Duty Mains Noise Suppressor. Excellent case Ideal for 
amplifier. Outstanding value 12/6, post 1/6. 

SECTIONAL AERIAL MASTS. !0 sections each 3 feet. Metal 
sleeved sections, seasoned timber. Fitted with Guy Hooks. Store 
soiled but absolutely sound. Price 50/- each, carr. paid. 

AIR MINISTRY 10A/14381 MICROPHONE. Brand New. 
Looks like a small headphone earpiece. Fitted with switch and 
short lead terminating in a 2-pin socket. Low Impedance. Unique 
bargain. 2/6 each, post 6d. 

TERMINAL BLOCKS. 5c/7!9 and 5c/463. 6/- dozen. 
TUBULAR CONDENSERS. .25 mfd. 500 v. 5/- dozen. 
VOLUME CONTROLS. |i0K. Twio Wire Wound. I/- each. 
AMPLION CRYSTAL PICKUPS. High Fidelity. Brand New 
in Cartons. Outstanding value, 26/9, post paid 

VALVES. Type 8012, 10/- each. Post 6d 


H.P. RADIO SERVICES LTD., ss, county roan, 


WALTON, 4. LIVERPOOL. And at SPEKE AIRPORT. 
Estab. : 1935 Tel. : Aintree 1445. 


Type AC/4 Convertor unit for use with Sutton Coldfield receivers. 
Optimum picture detail and Sound reception without retuning or 
alterations. ‘ncorporates power supply unit, R.F. stage and the highly 
successful double mixer stage ensuring freedom from noise and correct 
reception of the new single side band transmitters. 

Delivery at present ex-stock. Price complete with 5 valves etc., 15 gns. 
On approval 7 days C.O D. if desired or by arrangement through your 
own Dealer. Holme Moss models of the type AC/3 neutralized triode 
Pre-Amplifier are also available ex-stock. A well designed and proved 
unit giving the best possible results for ‘ Fringe * viewers. Our con- 
fidence in the unit is revealed by our 7 days approval offer. C.O.D. 
if desired or by arrangement through your Dealer. Illustrated leaflets 
and details etc. available on request. 


SPENCER WEST 
QUAY WORKS, GT. YARMOUTH 


PSCC C SETA STEER CHER CREEKS ERE SEEK eseEEeeeEeeee 


Come to SMIITH’S of EDGWARE RD., 
the friendly shop, FOR ALL RADIO COMPONENTS 


We stock everything the constructor needs—our 25 years’ experience of 

handling radio parts and accessories enables us to select the best of the 

regular lines and the more useful items from the surplus markets in :—~ 
tors & Resistors 


Cases 
NOTHING TOO LARGE--NOTHING TOO SMALL 
We hare one of the largest stocka of B.V.A. Valves & C.R.T. 
(No general cata] sgue available.) 


H. L.. SMITH & CO. LTD. 
287/89, EDGWARE ROAD, LONDON, W.2 


‘el. Paddington 5891. Hours 9 to 6 ureday 1 o'clock) 
Foor Edgware Road Stations, Metropolitan and Bakerloo. 
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Wireless 


. 
7- 


fed iene © lees ond 9/6 See oveey ebtitiona? | 
average lines 6 words. Box Numbers 


WARNING 
Readers are warned that Government surplus 
components which may be offered for sale 
through our columns cerry no 
guorantee. Many of these components will have 
been designed for special purposes aa them 
unsuitable for civilian use, or may have de- 
teriorated as a result of the conditions under 
which they have been stored We cannot 
undertake to deal with any complaints regarding 

any such components purchased. 
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tonshire Ei ion “aut ority.—Enquiries to 28. 
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ee 
PRECISION 


TRANSFORMERS 
(5VA to 100kVA) 


100 TYPES available for 
early delivery 


This extended range also includes 
all components for the 


WILLIAMSON AMPLIFIER 


The transformer illustrated provides 
= widest ible audio range, the 

lowest possible distortion and an out- 
put of 20 watts . . . it is built to the 
strict demands of the designer of this 
famous amplifier—it embodies the 
finest technical skill and craftsmanship 

available 


De Luxe Model 


PRICE £6 - 4-0 
Or Potted as shown 
PRICE £6 -12-0 


Technical data available on request. 


= PARTRIDGE 


TRANSFORMERS LTD 


KINGSTON BY-PASS 
SURREY 
ELMbridge 6737-8 


World Classified Advertisements 


NEW RECEIVERS AND 1 gg 


& ‘Acoustic Equipment Co., Ltd., T 


SS" hgtervens AMPLIFIERS—SURPL 
NOD SECONDHAND 


c giane rgeelver (12v supply), as new; offers. 


631 
| FSuet Pasko G.E.C. TV congele Be E: mm 12in.- 
3 to Frend, 51, wanes, 


TRO Rx's oat coils in_ stock. also A 
R100 etc.—Requirements please 
1. perv ice 254. Grove Green Rd. 
1 Lay. 4986 0053 
1050C console receiver and 
asian gramophone unit R.P.A.4, 
ie —. serviced makers, me 


n 
) amplifier "ype 602 


Leupersa at Set AND 
seco ND 


OIGT units 3, a condition, 
ug clear, 86/10 ‘cach, “Box 3819. (7400 
OIGT domestic corner horn cabinet, oak 
| rained, with light twin cone unit and 
ie £60.—Bax 3657. 
CLOSED com corns horn, 40w, nat Wi 
Suet ~— gone: offers. — te, 
, Cobham Leather’ 
Ri i horns, hoe 
fect Condition: sen 
Leeds. 17349 
ANS ‘Audiorn 60. “htted with bass cone, 
; Connoisseur P.U. transformer, £3; 
both new, boxed.—19, Inchcape Avenue, Hands 
| worth Wood, Birmingham, 20. 7386 
MAN’S —, 2. asi Py te ui} 
10 £3/10: Parts’ 


Tc. 

ATTERY chargers, 4 modeis, 2-6-12v, 1-2-4 
amp D.C.; any mains yolage, also larger 
types special transformers, at 
terior car heaters, etc.—The , a Siegitte 
Co.. Ltd.. Hoddesdon. Herts. 0122 
A™, t AY rotating electrical a... up 
available, including rotary con- 
transformers, motors, petro] and 

oe? ane, 

. We ELL 


to quote for power tr angioras actual 
manufacturers we will be glad ee quote for any 
qoanety for home or ex 
ESEL Electric generating ‘el ants, Skva. 230v 
en . remote control, starting 
y fo 


‘transformers, 
00v 


verters, rotary r 


input 20v 4.c.. outputs 

id. 

70ma 

input 

ener rgised 

CHAS. F. WARD. Lordscroft Works. Haverhili. 
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NAMOS. MOTORS. ETC.—SURP 
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D eae pant 3 kva. elt 


latest 
ne sutomatic al 
contzol, 1 


tut 
output 500v, 
/ 


ters inspection serv 

. OF 
fullest descri 
ALTERNA 
6kva, 1, 


self-ener anes 
winding on stator, 
for charging 24v 


request kva £61, , delivered; 
£66, 6 kva 287/10 ‘Lob. Docks. 
THE above two items are a, current products 


if "4.6, 250/1/50 Ree, converter 
Ww dc. 

redouble fubber, covered 
amp, omer lewt per 100 yds 


case, 75/- del.; Be. "Satya 
“y cable, 100 

6v BATTS, 85 amp-hr 70/-, 120-140 amp-hr £5 

del.;_ remote remote control relays. 12v S00amp, ex- 


P.A.F., 
DOUGLAS ¢ win air cooled 1 engine drivi: 

alternator, {1071 730, 1.25 kta, nutoabette ¥ < 
c 
small, 


ter, main switch and fuses, 
to 
ugust ** ww W..” page 74, also battery 
care. do not ask for pralonnes, see Rp; 
advert, page 108 for S.T.C. seleni 
terms, ¢.W.., pro-forma invoice, ne 0.8. (post 


cE. é6, Great Percy St., W.C.1 (near 


HARTLEY - TURNER | 
PROGRAMME |" 
FOR 1951-2 | 


We have not been able to improve the | 
performance of the 215 Speaker, the 
Tone-control Pre-amplifier, and the 
20-watt Amplifier. Those who use these 
three superb instruments will tell you | 
that improvement is hardly possible. | 
We are not content, for we shall always | 
strive for perfection, although in the| 
nature of things perfection is impossible. | 
But there are other directions in which | 
a higher degree of excellence can be | 
reached, and what we shall shortly be | 
able to offer you are two outstanding | 
developments. 

Complete elimination of every | : 
type of noise and interference with 
the free enjoyment of very good: | 
quality reproduction. 


Completely uniform distribution 
of the whole frequency spectrum 
throughout the room in which you 
do your listening. 

We believe the time has come to 
cut out, once and for ali, those! 
** mechanical "’ superimpositions which 
detract from the enjoyment of the music 
itself. As we were the pioneers of the 
concept of high-fidelity reproduction, so 
are we the picneers of the concept of 
high-frequency reproduction free from | 
interference. } 


| bands down to 10 metre 


} also available as a complete c 


_ Wire ESS WORLD 


DYNAMOS, 
7’-D.C.C, converter, 230-2 
4 filter, silence cabinet 
— £12.— Pizsey, 29, Fairview 


MOTORS, Ete < SURPLUS 
120 watt, radio 
aaa rewound; 
Rd., Birken- 
{7360 
TEST wine <P SURPLUS AND 
SECONDHAND 
VO electronic testmeter. unused; £32 Skipp. 
f 7 
o.p.¥. meter, har d:y 
. Bit: genuine.—5 
West Town Drive. Bris} eRe [7336 
RIDGE megegers oy & v 
30 megohms. self-cont tai ned 250v 
Hh eacn in leather case: 5 
shay . Pixmore Way Letchworth, Bere, 


GIGNAL 
' meters 
multi-range meters in 


149 | 


generators. oscilloscopes output 
valve voltmeters frequency meters 

stock: your enquiries are 

invited,—Requirements to R.T. & I. Service. 254 
rove Green Rd. London. E.11. Ley. 4986 


TRANSMITTING EQUIPMENT 
AGSLIP transmitters trom 10/-, ideal for 
remote radio contro’, including Antenna 

direction indication; stamp for details. 

ENGINEERING FACILITIES, Ltd., 29, Rea St.. 
Birmingham. 5 (6982 
sets, complete with 9 valves, not guaran- 
teed, 20/- st paid; trade enquiries in- 
—Autorex, New Whittington, Chester oy ld. 
376 


ALLICRAFTERS HT4E, the famous BO610, 
ready to go on the air on any of the ham 
25, complete with all coils 
tuning units, mains auto transformer, an- 
tenae coupling unit and speech amplifier, brand 
new condition; £225.—22, Station Rd., Bail don 
Yorks {7368 
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NEW GRAMOPHONE AND SOUND 


3 .. powerful, 
i, post. etc., 1/1 

. Hitchin. Herts. 

y high coercivity 

Type 65 i anon: 
d/sided 3/- from 


eTrms 
(SUPPLIES) Bis- 
pham Rd.., Sourhp ort Lancs a s {5335 
MINE-VOX disc r rding equipments, type 
4 C7J for high- qual ity recordings from exist- 
g microphone equipment rice from 28gns 
annel inclusive of 
and playback equipment. at 
70gns; yee C7, for highest quality pro fessional 
requirements—recorder mechanism at 48gns, or 
omplete channel at 110gns; demonstrations 
arranged in London 
SE write for details to K.TS 
rlward Rd London, § w 20 
Caters by appointment onl 
RITH RADIOCRAPT Lia 
can give immedi a 
the Scophony B 


Logan, Wes 
MAGN TC 
pA tape 55/- 
blank recording 


mic., amplifier 


| pl etely portable s 


Full details will be announced as soon | 
as possible—a nd don’t make a move in| 
any other direction until you hear what | 
we have got. 

4 


* * 


M 
Meanwhile you can build up a first- | 2/ 


class record library with confidence by 
using the Hartley-Turner Selected 
Record Catalogue. Loose-leaf, always 
up-to-date, nearly 1,500 works listed, 
biographical notes, technical hints, advice 
on buying records. Complete to 
July, 195! 


Price 25- only. 


* * * 


We are building up a choice library of | 
the best American L.P.’s and invite you 
to hear these and compare them with} 
British records. Remember—we are the 
leading house for L.P. records in Britain | 
and can supply guaranteed mint copies | 
at the standard list prices, postage and |” 
insurance paid by us. (Overseas postage 
extra.) It is safer and more satisfactory 
to order your records from us by post. 


} gineering 


Catalogue and literature free on 


3 request. 


H. A. HARTLEY Co. Ltd., |: 


152 HAIMERSMITH ROAD, LONDON, W.6 
Phone: RIV. 7387 |B 
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FRI TH RADIOCR AFT, Ltd 

Leicester. Tel. 58° 
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69-71, Church Gate 
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THE “ FLUXITE QUINS " AT WORK 
“17 you don’t fetch our tin of FLUXITE 
There'll be no television to-night! 
The state it’s in, 
Is a mortal sin, 
That's the last time we look at a fight. 
See that FLUXITE is always by you—in 
the house — garage — workshop — wherever 
speedy soldering is needed. Used for over 40 
years in Government works and by leading 
engineers and manvfacturers. Of all Iron- 
mongers—in tins from 1/- upwards 


To CYCLISTS ! ! For stronger wheels | 
that will remain round and true, here’s | 
atime tested tip Tie the spokes where | 
— H 
i 
{ 


they cross with fine wire 
SOLDER. It's simple — wit 
FLUXITE — but I PORTANT. 


The FLUXITE GUN puts go doy where you —— 
it by simple pressure. 2/6, or filled, 


FLUXITE 


SIMPLIFIES ALL SOLDERING 


Write for Book om the Art of “SOFT Soldering and 
for leaflet on CASE-HARDENING STEEL and 
TEM PERING TOOLS withFLUXITE, Price\jAra 
FLUXITE LTD. (Dept. WW), BERMONDSEY 
STREET, LONDON,S.E.1. 


New! 
THE HHIAYVES BR 
RADIOGRAM™ 


I / EBS 
CHASS 
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GRAMOPHONE Ai AND SOUND aoe | 


$s PLUS AND SECOND 
ECORDING wire S8.5S., soot 
recorder const mal details 
ve.. Blackley, Mancheste 
PORTABLE 10in disc 
unit. 


v4 5/6 
1/6 


R 


12, 
[7353 


Hy iom 12in acoustic cabine’ 
r and tone control unit: 38" 


pl 
details Wilson 113. Rushgrove Ave 


N.W 
[7361 
“= recorder. H.M.V. portable. complete in 
ree leather-faced carrying cases, includ- 
Monitor speaker and ribbon microphone 
condition as new; £200 or near offer.—Box 3308 
17310 
50 watt amplifier with 3 w/b radio, turn- 
» table, pick- up and micrppaone pre-amp in 
large metal crackle cabinet; arate im r 
phone and 25 speakers suitable 1 or schoo! 7 
or small factory a ion by appointment 
delivery in Wiltshir rea.—Box 3627 73 


NEW ym ag phe 
ELEVISION .—-W (Wi Id TV superhet. a 
noisseur's rece! chassis set 
trans, mains trans choke eht. set 
pendenaes set; all for £24/18; CRT’s from 


| VIEWMASTER Whiteley RF 
H/Moss coilset. with « pone 
power and T 
coilset 18/6 Practical 
1in square canned 
amson—TRF MW 
r. 9/- your P 
A MODERN Crystal § Q near 200 
ideal for this. W 14. 3/9 ea.; 1% pfds 1/11 
5. All above items supplied trade. 
and wholesalers’ enquiries invited 
br mm cored s'het 


ma ns 


chassis 
electronic 


22 /€ 
en- 


Wireless 
ored formers 2/- 
and LW feeder 


latest ‘type 


ea 
coils 7/€ 


above 


9/- 
Co 
Are 5078. 


Marlborough 
Ya a London, N.19. [0183 


18/6 | 
B chassis 20 ~ pair, HM 
Wil- | 


recorder with playback | 
m- 


* 7 VALVES 
* 6 WATTS OUTPUT 
£18. 0. 0 complete 


Designed to meet the ever-increasing 
demand for high-quality reproduction at 
moderate cost, the RG/I35_ chassis 
combines advanced design with sound 
construction. The 7 valve circuit includes 
a 6 watt output stage with negative feed 
back, and a new tone control system 
giving alternative degrees of 
compensation for radio and gramophone 
Also, constructed to the same high 
standard, our popular RG/1I20 5 valve 
chassis at £14.10.0 Write for full details 
of these chassis, which will be gladly 
sent by return of post. 


THE FEA YES company 


Sole B" Fi, Agents for Armstrong chassis. 
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NEW COMPONENTS 
waned OF BATH. offers:— 
IDYSTONE 740 receiver, limited number, ex- 
Stock, £35/10. | 


COS GPA pick-ups. standard or LP, £3/11/5 || MAINS TRANSFORMERS, ing 200-2364 
AN speakers, complete range as |] 240 v-.,50 cycles, | phase Corder ped 
: giving 345-5-0-8:10-12-15-18. pean ’. 
SD eaeks, type HO 52/-; HF at2amps. With —— ata, brand new 
anes A. boxed, 22/6, 1/3. GERMANIUM 
WEARITE type 705 packs, 37/10: Wearite “‘ P"’ CRYSTAL R CTIFIERS, wire ends, brand 
coils, OR each; Denco type ““C new, 4/6 each, post 3d. . 4Bi- doz., post 3d. 
WILLIAMSON amplifier, 25 resistors and pots OGGLE SWITCHES, single hole panel 
for main amplifier, 33/9: 9 ditto fig. 13, Oe oomniag 250 v. 2 amps. S.P. on/off, brand 
23 ditto ae. 15 a4/-: 22 ditto ng 19, 37/-; new, 9d. each, pect 3 3d., Ue t 7d., 
6 15 ditto fiz 72/- gross, post 8. SU EsSsSO prone 
the ihe — type, 4 section metal case, dust cored coils 
. and condensers, two input and output leads, 
y avail- size 4in. x 34in., 3/6 a, post 10d., 36/- doz., 
contains carr. 2/-. RELAYS, TYPE 5/1722 and 
. E.E., and Viewmaster C.585.K., single pole an in bakclice one 
| 4in. x Loon. x thin. 246 each J Son 
stamp for our comprehensive lists — “ 
only: no surplus s:¢.W.0. or .0.d.-(no || 24/- doz.. post I/6 MASTER CON- 
¢.0.4, 1). TACTORS, contain high-grade clockwork 
i; a HANNEY, 77. Lower Bristol Rd., Path. yam ey runs 6 * 8 hours provide 
mpulses per sec., compicte with suppressor, 
RYSTAL microphone inserts ( | we rs ai 
w a >p/s* art device, winding k-y thermostat. 
C Mic-6), guaranteed brand new, 15/6 post ete., in oak or teak cases, brond new. 15/- cach, 
RADIO-AID Ltd., (Retail Dept.), 29, Market |} post I/-. VOLTMETERS, 0-100 v A-C.. 
St., Watford. (0036 moving co'l, internal rec:-fier, 1 mA., <caled 


A.) Borough Hill, Croydon, att... 


OU are bound to try an Osmor “Q” Coil- © 20-40 40-80-100 with 1/l0th sub-divisions, 

pack eventually and be delighted with the 2fin. scale, flush panel mounting, new, 20/- 

The prestige uf Armstrong chassis is firmly | $eu}*s: why pot save time and money now? |} eich. post 6d. AMMETERS, hot wire, 

0-9 amps., A.C/D.C., 34in. dia., "Abin. scale, 

based upon many years of constant en- oa fe 24 dia. hole lash panel mountin brand 

2 : : e new, = 

deavour to produce reliable and efficient ooa6 RHE OSTATS" ZENITH,” 4 ohms 25 amos. 

receivers at an nomical ice. de . 7 1 : " 4 elical screw traverse, laminated contacts, 

me f ve pie ceo 6 = —— knob, wire pay w ——- — 
resent range of chassis will even further “3 ck service, no rier, base mounting end brackets, unu: 

P . : : 3 we red.— (/EDHWA condition, 7/6 each, post 1/6. SOLENOID 

advance the already high reputation enjoyed Pen y SWITCHES, consists of heavy solenoid 

. actuating heavy current make switch, solenoid 

by our receivers. We are delighted to rating 24 v., takes approx. 2 amps. size less 


give demonstrations in our showroom and ra Tages 16-48m) ; plunger 34in. poy vig gu = te “. 


our illustrated catalogue will be sent on sepeceet. S/S Se each: F coil boxed, with con- oe. x 6in. x fin., fitted brass terminals. 
e an ideal solenoid demonstration unit. 

ls fo gd oatiadie kits, comprising LW. MW I. 
| SW, AE and OSC coils. 4P 4w w/e switch, ali || New. unused. 10/-, each post 1/3. AMPLI- 
¢ . Tae ee ae 165, ise's valves, 
$2 (2), Vv and various 
MODEL EXP 1253 14-VALVE ALL a . c eireults, > Trepl lacement U. input, output ao aula transformers, 
¥ 4,000, 7/6; other values stocked; || vol. control resistors and condensers, etc., 


WAVE RADIOGRAM CHASSIS | idier rcits, S000Cr cof Beige tos. 16/0; || chassis mounted with protection frame, 


“Viewmaster "" TV pré-amp kits, complete, inc. || siz 7yin. x 7hin. x 44in., 20/- each, post 1/8. 
5 Wave Bands covering from 10.9 to 550m and valve, 42/=; me ticorien' by return; all c'e.o.- trade || Also Amplifier Uni pe 18, identical 
800 to 2,000m R.F. Pre-Amplifier. Two 1.©. , sup) coneaaetam to at rice. 
Stages with Variable Selectivity. Bass and Treble A.B “CRETTON (W), 349, Copnor Rd., ioe re tee Y" TRANSFORMERS, TY Mey 
Controls. 1(5-Watt Push-Pull Output. for A.C. | Set of matched TRF coils and Limited stoc rand new, boxed and tropical- 
Mains. £36.15.0. p'us P.T 10 mis chokes. Our latest product con- || ised. 15/- each, post 1/8. POWER TRANS- 
sists of two TRF coils, aerial and HF, covering || FORMERS, singve phase 50 cycies, input 
the long and medion Savcnands (with yenction) ; tapped for 200-220-240 v. plus 10 v., bakelite 
e jum wave coil in each case tz-wound; econ: 
MODEL RF 104 10-VALVE ALL-| the “chokes are specially wound for efficient jew) foe ho op —_ + +4 
WAVE RADIO CHASSIS reaction HF coupfing. po positive D.C. cerminetions, sss 
ready boxed. with and 1,200 v. positive D.C. terminations, size 
4 Wave Bands. R.F. Pre-Amplifier. Two LF. | tested circuit diagram for 10/6; “Aiternatively, 6tin. x 6fin. x 5fin., new, in wood cases, 35/- 
hv le Sel 0. | these components can be supplied together with each, carriage 3/6. ELLIOT D.C. VOLT- 
Stages with Variable Selectivity. 10-Watt Push- pole 3 way miniature switch (two waveband AMMETERS, TYPE M.S.C., consist of 
Pull Oucput. For A.C. Mains. €24.0.0. p'us P.T | plus gram nosition). and two trimmers. ready |} superior m/c ‘meter, triple scale, 0-3, 0-30, 
| t 15/9; trade enquiries invited. See also P ‘i P ; 
our aay advertisement in this issue and 0-300 v., —. wy 4 Ser: 
MODEL EXP 73 8-STAGE ALL- | SUPACOILS. 98, Greenway Ave.. London, Riz, shunts, all oom > = 
|} 0-600 amps., tc Ban te I resistance 
WAVE RADIO CHASSIS aortas +t AND leads, in sectiona! baize lined leather cases, 
3 Wave Bands. Variable Selectivity. Fiy-Wheel . J. EMMS, Lid. Salon dares anche pene 170. SIEMENS 
Tuning. 8-Watt Push-Pull Output with Negative RECTIFIERS foil wave bridze tyne. as follows: HIGH-SPEED RELAYS, micrometer blade 
Feed Back. for A.C. Mains. €17.15.0. p'us P.T. " or 5/6: 3 12 or 6v 12/6: and gap adjustments, _ le pole change-over 
4 . . 12 or 6v 17/6: platinum contacts, e@ on cover, size 
= wing 1 amp. 11/-; 24v Sin. x thin. x lin. Thres of s: (a) Twin 
NEW sliding resistance sets from 1 to 4 coil, each 1,000 ohms; (b) Twin coil, each 
EXPORT MARKET 140, te 12 amp 10, 7.in ail. 30/- per carton. | 500 ohms ; (c) Single col, 368 che. Nem, 
Overseas customers are cordially nvited to 26a. Colherne Mews, London. S.W.10. Fre- unused, 10/- each, post 4d., 96/- doz., post 1/6. 
write for details ot Models BS 125 and EXP mantle 8941 0201 CAR RADIO SUPPRESSORS, T.M.C. 
119. Both these chassis have been designed PELEvision Dipole Insulators. | mfd. 500 v. D.C., metal case with fixing 
in consultation with engineers from many || HIGH grade ex-Government Polyethelene Insula- || bracket, bakelite cap, with b. a 
parts of the world co ensure maximum tors with Brass Stubs. need two pieces of %in flexible lead, brand new, 2/- 
performance under adverse conditions. i/d Tubing only to form a highly efficient Dipole 21/- doz., post lid. vovune c SON. 
~ x serie. Sor si areas; our special price 5/- TROLS, small U.S. pattern, jin. shafts, 
Sole Agents for :— ST oats. two types, all new, unused : (a) 50,000 ohms, 
KENYA, UGANDA, TANGANYIKA, || STILL a few 2in 0/4 stee! masts in sft Gin sec- || W/6 each, post 3d; (b) 30,000 ohms, fesas 
ZANZIBAR : . P ’. Sa soap , : 
Jennings & Fox (Mombasa) Ltd., Kilindin —_ Sr ta OPE: Ss, 16 geetons), 28/6 ence. TE ek emt +t meee re ge 2 valves 
oad, P.O. Box 56, Mombasa, Kenya. NOW is the time to alter and obtain full effici- ‘ ; “I 4 adi one wpe eae orane- 
ency from your serial system: obtainable only jormers, relay, resistors and condensers, etc., 
from the Midland Television Specialists operates from single 24/28 v. 4-amp. battery 
pL a en Stores, 48. Stafford a .™ source, low impedance input and output, 
verhampton will raise moving coil or carbon mike on 
OVERNMENT hearing aid components. input to loudspeaker level on output. In 
URUGUAY RYSTAL microphones. 12/6 each: inserts very smart metal cases, size Sin. x 4in. x 34in., 
Arbesa, S.A., Jaime Zudanez 2713, % : ers. 2/6; potentiometers, 1/6; || complete with accessories and instructions, 
ntevideo. ¢ bd “1 ps. 4d: brand new, 20/- each, post 1/3. 
r . 3d: cor r 
S. Sti, Sd: also handles, knobs. SEND NOW FOR OUR LATEST LISTS 


cmmaiian oe against requirements: || JOHN FARMER (DEPT. A.1.) 
ARMSTRONG feevision CO. LTD. r. || 194 HARBORNE PARK RD., 


ft 51 bargain radio-TV list. ’ 
WARLTERS ROAD, HOLLOWAY, LONDON. N.7 | QEND for 1951 bargain radio-TV 1i “Gallons ee, HARBORNE, B’HAM 17 
Telephone : NORth 3213 Worcester. (7210 Tel 1309 


request. 


SARE A NIN gdh et Ot. 


Sea 


EGYPT 
Emmanuel scans S Co., P.O. Box 1720, 


airo 


—_—_—— 


Wrretess Woritp 


THE HOUSE FOR 
QUICK DELIVERY 


The following Goods Ex-Stock. 
Cash with Order, or C.O.D. 


LEAK TL/i2 watt “Point One” 
Amplifier .. 


LEAK New RG/PA/U Remote Control Pre- 
Amplifier 29 0 


DECCA Sspeed motors 


with 
ready for mounting rie 


Feedback 
28 7 0 


turntable 
ee 


ACOS GP20 complete with either standard 
ais 


or L.P. head 
ACOS Heads, Standard or L.P...... € 


GARRARD Standard Playing Unit 
Pick-up 6 


COLLARO $ Standard Playing Unit 
Pick-up 

Send me your order for all your :— 

Wharfedale Speakers. Test 

Taylor, Advance. Valves. 


364 


with 
32 


with 


46 10 6 


Meters—Avo, 
Components. 


Please note : These prices are subject to any 
increase by the makers due to rises in costs- 


A. ERNEST BUCHAN 


(M.O. Dept.) 


28, BELMONT ST., ABERDEEN 


Telephone 23579 


NEW ELECTRONIC SUPPLIES Co. 


281 LEEDS ROAD, FAGLEY, 


BRADFORD, YORKS. 
MAIL ORDER ONLY 


(250. Varnish impregnated. 


"New goods 


FP = fully shrouded. W.F 
Worn. Special quotes 48 hours 
Q. carriage paid. 


. 15 mje, 6.3 v.38, 5% 


chs teed 
, rel 


iit 


~~ - 
Above marked * L.T.s 0-4-6.3 ve 4a. 0 +5 ¥ 
a 


2 
LFS. 260-0-260 v. 90 mia. 
S. 350-0-360 v, 90 m/a. 
2L7s.63v.3a..5v. 2a 
GOBASE. 350-0-350 v. 150 m/a., 6.3 v. 4a. CT 
Sv. 3a. 
350-0-850 v. 150 mia. 6.3 v. 4 0 
OF. 5 v.38. 
"980-0-250 100 mja., 6.8 v.6a.,5 v. 3a. 
25)-0-250, 100 m/a., 6.3 v.6a..5¥.3a 
425. 425-0-425 v. 200 
m/s., 6.3 v. 4a. O.T., 6.3 v. 4a.C.T.5 v. 3a 
Components below : — 
Pre-amp. Mains. F.325-0-325, 20 m/a., 6.5 v 
Lia. 6.3 v. 6a. . a 


ry, 
lal 
> 
g 
P: 
7 
B: 


ae 


silk govere* 7/0048 Wire 
2/6 per bobbin. 


fil 


od 


lormer. 
to 4 ohm Speech Coil Transformers can 


suitable coi 


bbins m 
tabs for connections 2/6 pos d; out t 
| 5,000/3,750, valvehatders, ta yt eno 


17 a 
| 0.001IMFD 600v 


| 6/9 ea; 


hand | 


COMPONENTS—SURPLUS AND 
ECONDHAND 


ADIO CLEARANCE, Ltd 

| TELEVISION! Sang ot 3 components, femortine 
h E. ing to 

for EY51 eis 


set of 4 cails, 
5/11, 
15a vaives 
smail site (sin Sin), 


mains dropping resistors for 
tapoed at 850 and 700(). 
AGO. PP gang may 


coappiote kit for con- 


b 
ax EF aF37. 2XURSC, black 
crackle, pl 4 ‘aie isolated from mains, 
and drilled, circuit diagram supplied, everything 
complete, £10/10/6, carr. paid; television focus 
coils, for 9 or 12ih mang. tubes, res. 00012, 
average Current 20mA, 7/6 
PERSONAL receivers, 3 valve T.R.F. using IT4s 
contained in handsome bakelite case with lift-up 
lid xX6hy vit lid. closed, plastic 
ha: } . these receivers 


ones .R.) controls SM 
action, openi: lid switches on. 
new, with va batteries. * 
set for invalids, 


. . these re- 
ceivers ate not Govt 


surplus ‘and are offered 


ready to play, carr id 

CHASSIS s' Bic But GrtBoa 3 button 
- aril ed butt base 

. 2/3; alt i7 x Vas xa % bs a ?. int. ‘octal and 

. m ends 3/-, ali. 


6, heater trans., 
50c/s to 6.3v 3a, 8/-; smoot 
a 3500 6/41, 
: 500) size 4X5x 
St paid; siecsronytics 32mtf 3: 
can 6 


, a ‘wave ne, AE, Osc, 1/9 per coil; 
. trans. 465ke/s 114° Xi X4in teon cored B 
; Meters 2in square — cased, O/ 5ma 
0/SOma 7/6 0/300v d.c. with series res. 7/6. 
bakelite cased te. ge circular a ng 28. Rotary 
——— swith su p.m. roter 
chassis w prs input 12v an output, 
60ma, 6.5v Bavp. input i2v dc owput out- 
= Pate and sockets, 
/6 pair; extension 
01) wite wound, | spindle 
the well-known 45m/s vision 


| 1,000v whe 
| 3c Fy sag SP switch long ‘spindle ‘25k, 50k, 100k: 


size lin x 
frame aerials for per- 
ngular wind- 


SMALLB size iron cored I.F.s, 465kc/s, 
1%inX2ten. 8/6 ; 


. 4 wooden 
jounted at the corners of an ali plate 


2/11; 
. mt. octal ed. _ceramic int 
RADI CLEARANC: Ltd.. 
Court Rd.. London, Wil Tel. 


henol 


7. Tottenham 

Museum 9188 
0015 

746b, Romford Rd., Manor 
Tel. If. 1260. Est. 


SUPREME 4 (Atl = agar for this month. 
ub. dboard 


UPREMZ RADIO 
N Park , London, £.12 


° ” 16-+2amtd 3508 fu. 
, 3/- €a; metal can 


: k/ohms, 
2 $ ea; 0.25m 
l. ea: 


Pp, our t price 
Tect, 250v, 


=pole 2 2-way 


» re, ea; flat type mains 


630 ohm, 0. 


Saree, tapped for 200-250v, 2amp 


GLASS dials, 8%inX4%in. LMS. wave, station 


name for the new wavelengths. in 3 colours, 3 Ng 
$i metal escutcheon for same. 2/6 


ea; pointe: 
electrolytic cond, 4 


16+16mfd 450v tub 
i ea; 8 
; bias cond. 
“1/3 ea 
send 6d extra for 
tod 3.a.@, all enquiries 
(0021 


rd, 
mid iBy, Be ice bey 
c.w fae no 
pone orders under gs: 


Laxury 9 valve Radiogram chassis with 
7 watt triode push-pull output stage and 
wide range electronic tone control circuit. 
Designed to provide high fidelity reproduc- 
tion from microgroove recordings as well as 
the standard 78 r.p.m. recordings. Cireuit 
includes variable selectivity, cathode follower 
detector, audio frequency response 20-20, 
cycles within one d.b. Price 825/5/-. 
Other models in our range ar 
Fidetia Standard 7 valve poner a Pp ae 
Fidelia Flue 8 valve mode £24/5/-. 
Fidelia Major —a 10-valve chassis with high 
gain R.F. stage and 9 watt output, £31/10/- 
All Fidelia models have variable selectivity, 
wide range electronic tone control. Triode 
output stages, cathode follower detectors. 
Three wavebands 16-50, 185-550, 1,000- 
2,000 metres, All equipment guaranteed 
12 months. Technical data sheets willingly 


sent on request. 


ELEC A Me- “¢ 
CEN ELOPMENT $3" 


SPEAKERS. P.M., 
11/9 each; Sin., 12/6 each ; 
129 ans 8in., 14 + each ; 
65 - each. 
uETAL RECTIFIERS. 12 volt } amp., L/- each? 
2 volt § amp., i+ each: 280 volt 60 ma., §/6 each; 
300 volt 80 m/a., 5/9 each. 
MOULDED MICA CONDENSERS. .0001, 
0003, .0005, .001, .002, .005, all at §/@ dozen. 
VALVE HOLDERS. Amphenol Moulded Type. 
Mazda Octal, 4/- dozen. International Octal, 7/- 
jozen. B7G, 9/-dozen. UX 5-pin, 2/6 dozen. 
CONDENSERS. Wax Tubular or Carton type. 25 
mid. 25 v.,1/Geach. 4 mfid.500v.,]/@each. 16 mfd. 
500 v., 4/8 each. 8 mfd. 500 v., 
Metal Case, 8 mfd. 450 v., 2/9 each. 
2/3 each. 24 mfd. 450 v., 4/6 each. 
5/8 each. 
VIBRATORS. 
6 - each. 
ourTpuT TRANSFORMER. Power/Pentode, 46 each. 
YAXLEY SWITCH. 3 bank, 1/6 each. 
HEADPHONES. Low Impedance. Brand New and 
Boxed, 6/- per pair. 
LY. TRANSFORMER. Midget Type, 456/475 ke/s., 
12/6 per pair. 
IGRANIC JACK PLUG AND SOCKET. 3/- per pair. 
ALADDIN COIL FORMERS AND SLUGS. 74. each. 
MOVING COIL EARPIECES. Low resistance, 1/6 each. 
BURGESS MICR?) SWITCHES. 2/6 each. 
BUZZERS. Bakelite case, 1/6 each. 
THROAT MICROPHONES. 2/4 pair. 
LINE CORD. 3-way, .3 amp., 1/4 per yard. 
VOLUME CONTROLS. i, } and 1 meg. Single Pole 
Switch, 4/3 each. 
EX-GOVT. SURPLUS PARCELS, contai 
Controle, Resistors, Condensers, etc., etc., a 
Send 4d. for list showing stocks of Resistors, Con- 
densere, eto 
Post orders only C.W.0. C©.0.D. Delivery per retara 
Include postage on orders under £2. 


THE ALPHA RADIO SUPPLY CO., 


5/6, VINCES CHAMBERS, 
VICTORIA SQUARE, LEEDS, ! 


Jess Transformer, 2 ohms. 3)in 
64in., 13/6 each; 3in., 
10in., 34/6 each; 12in., 


.0002" 


16x 16 450 v. 


4-pin UX Gv. and 12 v., non sync., 


3 pole, 3 way, 


Volume 


OctToser, 1951 


SOONER 
BETTER}; 
THAN 


We have often said that all who seek 
natural sound must sooner or later have 
a Barker unit. The more we hear the 
mere convinced we are that this view is 
fully justified. 


Naturainess and truth are not to be 
confused with wide frequency range and 
brilliant top or full bass. One may have 
these in full measure yet lack the rea! 
secret which brings sound to iife and 
gives intense pleasure in the detail and 
delicacy of the best radio or recorded 
performances. 


Barker sound units have this secret, 
which we have dealt with at length many 
times in these pages, and is cxplained 
fully in our leaflets. 

if you really seek truth in sound repro- 
duction, have good ears and are critical 
enough to appreciate this nearest 


approach to reality, why not take the 
advice which heads this column ? 


BARKER 
NATURAL: 
REPRODUCERS 


BCM/AADU 


LONDON, W.C.1 


Wrretess Wor_p 


COMPONENTS_auRpLUS AND 
ECONDH 


EISSNER Po nme omy » £20: Halli- 
crafter Skyrider Mode! 25 rfec 
XSTONE 640, trensmaiteers com- 

Hanameriund 


, 0 gee. 
of F.H 


suitable for sew- 


mounting amplifier, new 

complete. with heavy duty a.c. power pack, 
/250v, PX25 P.P. output. 4/10, less valves: 
coil d . heavy 


type 
ete with l2yd Toes cable, 
escopic tubular T/V mas 6 
on of test equipment: 
meters, valve testers, signal ¢ 


40/- ; very } 
ves, Klystron, of all iypes, send us your 


— starter, 
Large selection of American neh high-volt- 
working condensers; 0-50m/a | meter rectifiers 


SERVICE Ped SPARES. 4. Lisle St.. W.C.2 
Gerrard [0188 


% 


A. RYALL, “* Utopia,” field Rd., Herne 
A Bay, —_ aes post-fr ay — ts all un- | 
+ 


ia We: small ee. | 


ze 
4 eal: "b/4; “miniature trument SB. 


in 
ee “tine. 7/9; ditto Square front 0-5ma, 2in 
r. fine open scale by best British maker 


microphone, padd go able hetdbends 
ed ~ 


ur new resistance yeas 
nek “3 watt colour © bes 


with thirty 
e carbo: tances at 4/6 lot; 


.000 ohms and 1-130 ohm, 2/3 
lete; pairs of 25mf 50v electrolitics, 


TURE red lamp holders Pg mtg with 
cover brass. complete: 7ft 
tadio connec RY in two len 

ht twin rubber cable, 1/3; 
barailte plug and jack. 


toggle switches, 
e 


D 
pes. 1/3 each: 31 ohm ‘minia- | 


clip fa type 2—1/ 
S = five die cast plugs, wired, 12 
al boxes. flat, 8x62, 2/6: 


60mm _ variable: i 
4igin. ongthe y /9; television junction boxes vahee 


OUTHERN RADIO SUPPLY, Ltd., 11 i 
;& Newport Street. London, W.C.2. See our 
| displayed Savertinoaent page 109. 

AGSLIPS at iGo to 1/20 of list prices, 


huge stocks. pieces ase state requirements. 
LOGAN. Westalley. Hitcliin Herts. 


WOODS, North London's best 4° EO i 


dio and television components; pay 
uiries; no lists. 
. 27, Ballards 
(0055 


“DEFINITELY IN STOCK NOW” 


COLLARO —— J-speed 

Units, with taking 2 Acos Sorat 
plug-in heads js a L.P, Fitted auto- 
stop. Price complete eas “and carr. 2/6. 
Above mounted in de Luxe rexine covered 


GARRARD VDI5 SPECIAL ‘QUALITY 
A.C. GRAM. UNITS (78 r. Ao ag en cues | 
robust centre drive induction 

variable speed and full |2in. curntable, counter- 
ory py arm and autostop. Whole 
unit ts on anti-microphony springs. Above 
quality unit offered at special price of £1/5/-. 
Pick-up heads to suit: Standard Magnetic 
35/-; Miniature Lightweight (takes silent 
stylus or sapphire), with ehaeer, 65/-. 
DECCA THREE-SPEED GRAM. 
MOTOR and substantial curntabl: ed 
precision switch, te 

Our special saer, E7/3/8, ple 


DECCA, speseuvasinet’ ay = 
match, complete with Acos GPI9 (78) and 
GPI9LP (334) plug-in cartridges perma- 
rent sapphires 6, wr ab either one 
head only, £2/13/0, post iis. Spare heads 32/6. 
ABOVE MOTOR AND PICK-UP with 
2 heads fitted in de Luxe leatherette-covered 
portable case, 15 gns. 
GP20 PICK-UP with st 
groove head, £3/11/5, post 1/6. 
separately, 43/4, post 8d. 
4WATT AUDIO AMPLIFIER. A.C., 
Volume, tone and negative feedback 
inputs for pickup and tuner, excellent quality. 
Price 6 gns., carr. 4/-. 
SYMPHONY NO. I ag mtont oy | oe 
N.R.S. The most versatile oyr~ he 
Amplifier _— [ene "s 
control of! $ iddie and Top, separate 
Scratch Cut, negative feedback. For A.C. 
200- v., input for magnetic Cg = 
oly AR Bye mene. 
rice m model, 9} gns. ; m le 
£10/7/6, carriage 5/-. 
SYMPHONY NO. 2 MARK Il. New 
model with 10 watts eng t triode ~—— 
distortion at 1,000 c.p.s. less than 5%, h 
level negligible — 90 db down. Woden maine 
transformer, choke and output transformer 
for 3, 7.5 and 1S ohms input for ordinary 
and hi-fidelity pick-ups. Tone control system 
sameas No. |. Atruly magnificent instrument 
for omy 15 gns., carriage 5/-. 
NO. 2 PUBLIC ADDRESS AMPLIFIER. 
Same chassis and power parts as No. 2 
Symphony but simple one knob tone control. 
{5 watts push-pull output, 2 inputs with 
separate volume controls fading mike and 
gram. Complete kit 10 gms. Keady built, 
fig 6. 
NO. | TUNER. Specially recommended for 
above amplifiers and Leak, Williamson, etc. 
M. wave T.R.F., negative feedback 
detection—virtually distortionless. Full Con- 
structional Manual 3/6. No. 2. 3-waveband 
Superhec ditto, 4/6, 
RECORD PLAYER CASES, made, 
measure {Stin. x I3¢in. x Tin. os “Seeuriscthy 
covered in brown leatherette, fitted hinged 
lid, clasp and sprung carrying handle. Price 
gometons with uncut motorboard, 57/6. 
st 
RADIOGRAM CABINETS, table model, 
finished in french polished figured wainut, 
overall: ISin. wide, I4in, deep and 94in. 
high. Int. height above motorboard 2jin., 
depth below 6in. Also ideal for 4 
de Luxe microgram or record player. New, 
perfect. Price (cost double to make) @3, 
carr. and packing 5/-. 
BASS-REFLEX CABINET KITS give 
superb bass response and top (din. patent 
timber). Full instructions su le 
speaker model 2ic. 6in. high x Ht. 3in. 
deep. Price 85/- ; 10in. i aker model, 97/6; 
12in. speaker model, /6. of above 
me built for 7/6 ha. Carr. 


or micro- 
Either head 


Send Sd. for latest meen 8 comsoone and 
Enthusiasts. TERMS : Bon D a ¢.0.4. 
to 


Callers welcome. Demonstrations 
Saturday (inclusive), 9 a.m. to 6 p.m. 


NORTHERN RADIO SERVICES 
16 Kings College Road, London, N.W.3 


Phone : PRimrose 8314. 


POR Ie Vi ees 


SO Yaris 


WireLess Wor_p 


A REMARKABLE 
ACHIEVEMENT IN 
FILTER DESIGN 


COMPONENTS-SURPLUS AND 
| SECONDHAND 
Bp BC.221 frequency 
| 


5.C.R. 522 frequency 100-156 mcs complete trans- 
miter receiver, in new condition, with all tubes 


EIMAC Ba transmitting by id i. -. 
TAYLOR T200 t £6 


meters complete; 


5. 
Tick relay heavy duty 24 VDC, res. 250 ohms 


CLARKE keying relere 
|B APER condenser, 4 


rcelain quo. 4-pin bases. a/- - 


Olé oa 
. Jacks. 6d; sw coils, 20k potms 
Ww chokes, tub conds, 3d; Wt chokes, 1/6 


E.M.G. 
STEEP-CUTTING 
INFINITELY VARIABLE 


Cuts at 
and 8,000 ¢. 


FILTER 


-_ sae frequency beiween « ,00) 


tri ps- 


rated impedance) | 
Togroove 


valuabio fer use with new mie 


at = nO appreciable loss of volume. 
Leafiet available trom the manufacturers. 
Novel cireuit. patents pending 


£4-10-0 
Trade Enquiries invited 
E.M.G. HANDMADE GRAMOPHONES, LTD. 


Newman St., Oxford St., W.1. 
Telephone : Museum 997!-2-3 


DUKE & CO. 


BEDSIDE RECEIVERS. Midget, in bakelite 
plastic cabinet, walnut, 4 valve T R F. Univer- 
sal or A/C for only €5/12/6. In Ivory cabinet 
6/- extra. Or assembled 35/- extra. New and 
improved circuits. 

An amateur can build this set with practically 
no knowledge. The only set now available 
at this price. Post and Packing 2/6. 

NICKLE CHROME WIRE. 50 yds. spools 
of .014 wire for only 4/6, or 25 yds. .032, same 
price. These prices are a fraction of today’s 
prices (if you can buy it). 

T.V. LENSES. NEW, made by a reputable 
manufacturer, Bin., Yin. or {0in., 


1,000 ng 

P.O. pattern, 12/6 e 
TYPE 25/1196 SUPERHET RECEIVER. 
Limited number of these bargains. NOTE 
price, 12/6 each. With free drawings. These 
convert easily to A/C Universal or Battery 
all-wave receivers. 465 IFs. 4 tuning conds. ; 
28 fixed conds. ; 32 resist. ; trans. ; switches, 
v/control, v/ i and all the usual parts, 
less valves, post 

NEW 1124 RECEIVER CHASSIS. A few 
hundred only, containing :—30 fixed con- 
densers, 36 resistors, 24 trimmers (ceramic), 
3 IFs, 3 cuning coils, 5 Yaxley 8-way switches, 
v/controls, v/caps, 2 trans. ; (OP and IV) if 
made to work, set tunes Television, Police, 
F.M., etc.. 9/6, plus post 1/6. 

NEW SPEAKERS. 2jin. and 3in. 12/6 
slightly damaged, or pee, 16/6 with trans- 
former, less trans. Perfect 13/6. 

CRYSTAL RADIO RECEIVER. Coil tuned 
and incorporating a cat’s whisker detector 
Full working instructions, 9/6. Or iuxury 
type in attractive bakelite cabinet, 16/6. 
MICRO-SWITCH, sp/st., 3/6 each. 
mercury switches, 3/6 each 

Money back guarantee. Cash with order please 
or C.O.D. Stamps ONLY for lists. 


219, ILFORD ye, PORD, ESSEX. 


Mail orders : 21, ‘ROMFORD ROAD, —— 
PARK, LONDON, E.12. GRA, 6677. 


break |, make 3, 


Also 


caps ld, sleeving, AE, 2d, 50/12 4d; Spdt 6d, 
uttons 3d; 7195, 1/9, 2B6, 3/6; s.a.e. lists; 
fost extra. 
ANNAKIN, 25, Ashfield Place, Otley, Yorks. 


GPOTLES iS sur} Ripe. Mains trns 300-0-3 

5v, 100ma, 17/6; int/ cet hidrs (amph)’ 66 

doz; co-ax cable 80 ohm 12/6 § doz yds; V/controls 

gemi-midget. Vy Fm a Sok, L/ ‘spindle, 

2/6; standard and 2 meg, 

fresh stock 16m /450v, conds 4 for 12 

bargains; oD list.- zal Unlimited, Elm Ra 

ondon, E.1 Tel. 813. [0062 
1 dies ectric capaci itors in moulded case 

einx i in. pb feet. .Imf Lae 

ohn /- £1 per dozen; waxed cerami 

| disc capacitors. Tope. 20pf. 25pf and 30pf, £1 per 

gross, os or £6 per 1, ray’? moul ded mica, .0lmf, wir 


oP triggered apa a 
oO. i 5 


/umboxed and 
2304 


Geight sath, primari S, one centre tapped 
and one secondary 4 taps. these can also be used 
transformers. deliver! ng 150- 
and 10-20-30-40v all at 
ut only, 4/6; one only Scophony 
corder with crophone and 
= used only for demonstration, £45.- 
4, St Mary’s Bedford. Tel. 5568 
K: H. IE (late director of Chas. itain) 
Offers the gn bargains in used radic 
spares strip keo receivers; all com- 
ments are tested before se atch; mains trans- 
‘ormers, 350-0-350v — one 4v 4amp 
200- Prim.. 12/6 incl. post; Rola mains 
energised ot ee 2, 500 ohm Belg, with pentode 

rans and baffle, 14/- post free, 2,000 and 5,000 
by less trans, 10/- post free; noe all ar 
or with gases cones 5/-; chokes, 
oome, 2/6 speaker trans, 

Tans, 110 ieee 376" pr; 110 ke/s oscillator coi ls 
a ith diag, 2/6 ea; 2- -wave band-pass aerial coi 
with switch end diag, 4/6 ea. 3 gang 0005 con: 
| eoeres. with trims and drum, and SM drive, 
4/6; 0005, 3 gangs, screened, with trims, dial, 
| SM drive and large knob. 5/6 (these have one 
sect. with cutaway vanes for 110 kc); twin H.P. | 
hum suppressor chokes. 2/- ea; 0.2amp mains 
dro 800 ohms, with fixing rod, 2/- ea; 

. % spindle, brown one large, 1/- per set 
of 3; volume controls, } ‘ spindle wit a Sw. 1/6 ea; 
toggle switches, d.p.. on-off, 1/- ; resistors 
Vm watt, 1/3 doz (our selection); round type Ekcc 
cabinets. 10/- post fre 
SPECIAL offer: Ekco " adio sets, less valves, A.C 

C75, . AC157, A267 ie type), 35/- 
30/-. 5/- carr; these 

i 5-pin valves; terms 

;, please add enough for 

ree.— Ede. 255 

3.W Flaxman 


73 
(ee ft ep-down transformers. 75-watt 
utput transformers 
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Baird Tape 
rantee, 
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ASSOCIA- 


NOTICES 
Bas SOUND RECORDING 
TON. 
{MEMBERSHIP of 
j}to all actively engaged o 
| hig gh-quality sound record 
|The 1951-52 Lecture Season 
and an exceedingly interesting series of papers 


Association is essential 
eenly interested in 
and reproduction 

has commenced 


the 


with demonstrations. ha 


jand lectures, 
the benefit members 


many 


e Association and 
the very special and exclusive test disks 
information is contained in the latest Public 
|tions List, P.104. and this, together with 
| new brochure giving full information of 
|work of the Association and the benefits con- 
fe ip. with a Membership 
Application Form, may be obtained from the 
Membership Secretary at 48. Mount View Rd 
North Chingford, London, E.4, England. [0119 
|} ___ WANTED. EXCHANGE, ETC. 
| WV Aste! Wanted! Wanted! 


'FOR immediate cas ayment! All types of 
| good surplus equipment and materials. ex-Govt 
ex-hams or ex-shops; no 

ros (ae) 


oo 


"3638. 

INE detector (American 
Write, stating pri te 
AN’ mains trans C 
—Willmot, 43. Rookery La 
ANTED, SCR593 reget iver 


type) 
Box 380: 
t mer for t 
Lincoln 
“BC 728 
rite Box 3318 


required 
5 7 


cor 
plete with spares. {7399 


Octoser, 1951 


Ganged 


e 
wracteristics 
Og., nor 

Jeta 


s 


RELIANCE MNFG 


SUT 


,CO. (SOUTHWARK), LTD. 
HERLAND ROAD, HIGHAM Hil 
WALTHAMSTOW, E 


‘ 


Telephone : Larkswood 3245 


— Come to Classic for — 
“The Classic Service’ 


Our Motto is: “‘ Nothing is too much trouble” 
We will ship to any part of 
the British Isles or abroad 

TAPE RECORDING EQUIPMENT 


Delivery Price 


8. 
Early delivery 

- Btock 68 10 
Stock 79 10 
Stock 58 5 


Durex, 


Simon Simphonic Model 1A 
: M 


Scophony Portable Mo. 
Tapes, Sound Mirror 


o poo * 


ete. om 
AMPLIFIERS & HI-FI EQUIP. 
Leak z.38 Amplifier with Control 
Uni 
Williamaon (Goodsell with Ce meng 


Quad. Amplifer with control unit 
SPEAKE 
Bakers, 1 2in. Triple Cone Unit 
Barkers, 148A Unit 
ca, Corner Speaker 
Leak, 2-unit, 400 cycle cross-over 
in walnut cabinet 
Tannoy, 12in. Duo Concentric 
Wharfedale, Wide range, available. 
W.B. 10in. Concentric Duplex 
W.B. Speak available 
MOTORS, X 
Connoisseur 2 speed motor 
Garrard Autochanger single 
8 record 
ae Autochanger 3 


o@co coc oo O° 


Stock 
speed 
Stock 
speed 8 
rd 
Decca, 2 speed Motor and pickup 
Decca, Dual Head 
Leak, Standard or L.P 
Connoisseur Super 
Pickup 
cea Decalians, 
COMPONENTS AND KITS 
Williamson Amplifier Kits, Com- 
SE nebse nar 2-3 weeks 20 10 
Viewmaster Television Kit . Stock 27 10 
Send for List, All Enquiries to 


THE CLASSIC 
ELECTRICAL CO. LTD. 
THE Hi-Fi TELEVISION SPECIALISTS 


353/364, Lower Addiscomb: Road, Croydon, 
Surrey. Telephone: Addiscombe 4023 


8 
Lightweight 
' 8 


om CO@O @ & 


230 v. A.C 


wo 


———s 


OcrToser, 1951 


‘* DEMOBBED 
VALVES ” 
MANUAL 


2/9 PosT FREE 


giving equivalents of 

British and American 

Service and Cross Ref- 

erence of Commercial 

types, with an appen- 

dix of B.V.A. Equiva- 

lents and comprehen- 

sive Price List. We 

have still some valves 

lefe at PRE-BUDGET 

rates which actually 

sell at the old price. 

There is a space free for YOU on our mailing 
lise 


EXPORT co all parts of the C ith 


Wirecess Wor_p 


WANTED, EXCHANGE. ETC. 
WANTED, Magnetophon Tons B. with spares 
(amplifier not required).—Box 2665. | 0198 
ANTED, dynamometer, a.c. test set. a.50 
oscilloscope type 339A, also LOSOA oscii- 


lator 
PESLIE ea & Fo 214 Gustastows, Rd., 
Battersea. 8. Macaulay 215) 0176 


wi" nny sinasiies trom ikw 


kw.—Surimach, Goya 7, baa i. 
V rep, Cossor 343SIG generator. —_— 
30, Egremont Prom., Wallase 


ain 
XCHANGE 2 1355s+RF26s, 2 VCR97s, mains 
tris.. valves (for T/Bs), etc., for a Mag. 
V_ CRT.—Box 3803. 7385 

ANTED, single ‘copy * Wireless World,’ 

April 1950.—Offers and price to Librarian. 
Loughborough College, Loughborough. (7320 
ANTED. HRO ocoils. Rxs, etc. AR8#8s 
BC. S27s. etc.—Details to R.T. & I 
Service, 254, Grove Green Rd., London, E.11 
Ley. 4986. (0163 
wes » laboratory test equipment, includ- 
standard signal generator, watt meter 
gscilloscope. bridges, recorders: send price and 


HATFIELD prerecmes ts. 175, Uxbridge Ra., 
Hanwell, W.7. Tel. @ 0779. [0037 


W Aitscrus all or k radio equipment, test 
instruments. radio receivers, persona! sets 


and beyond—safely packed, fully insured (no 
C.O0.D.) and free of tax 


SPEAKER MATCHING TRANS- 
FORMERS, Ex-Gov. Surplus, guaranteed, 
2/- post 6d 


MORSE BUZZER OUTFITS. Consisting 
of a buzzer, a morse key and a battery com- 
partment, all ted on a polished base- 
board Ali parts high grade ex-Air Ministry. 
An excellent gift for a boy. 6/- post free. 
NEW BOOKS. 

“Wireless World" Radio VALVE Data, 
Sevensartsies of 2,000 Valves and C.R. Tubes, 


“Radio Data Book for Constructor, Ama- 
teur and Engineer,” 1/9. 

“Using Ex-Service Radio Apparatus,"’ 2/9. 
““Modern Valve Comparison Manual,”’ 3/3. 
** A Comprehensive Radio Valve Guide,"’ $'3. 


SPECIAL PURPOSE VALVES. 

VR92_ = EASO 2/9 post 9d 

VTI37 = 1626 7/6, 

1904 Barretter 4 pin 7/6. 

1616 Westinghouse 2l/-. 

304H 25)-. 

8i3 £5. 

Test Prods, Superior Quality, the pair 4/-. 
Earth Rods, 3/6 Post 1/- 

Sapphire Gram needles (6,000 playings) 6/6. 


CONDENSER TESTERS and Rectifier 
Units. Plugs straight into A.C mains 
200/240 v and is indi ble for 

tion of condensers. Very slight and inter- 
mittent leakages which cannot be discovered 
by conventional instruments can be traced 
by this unit. Complete 39/6. Post I/-. 


AMPLION TEST METER. 1,800 ohm per 
volt on all D.C. and A.C. ranges, 10 v., 100 v., 
and 500 v. D.C. and A.C., S0mA and S00 mA. 
D.C. Resistance up to 200,000 ohm. (3,000 
ohm centre scale), with self-contained battery, 
5,000 volt range with a separate H.T. test 
prod (9/6 extra). Supplied with test prods. 
Multi-colour scale easily readable. £5. 


SERVICE SHEETS, the one you require 
enclosed if available in a dozen our choice 
106 


Engravi:.g as a profitable spare- 
time Business at Home with our 
ViIBRO TOOL. 
ENGRAVE on anything, even the 
hardest Metal, Plastic, Glas, 
Wood, Leather, Jewellery, etc. 
Operates off A.C. mains, plugs 
inco light socket. 10,000 users 
enthusiastic. 26 pp. illus. in- 
struction manual FREE. Guar- 
anteed. Remit cross P.O., M.O., 
4 Cheque or C.O.D. 52/6. (Old 
price.) 
SPECIAL OFFER: JUNEERO complete 
Workshop in a Box sent on 7 days APPRO- 
VAL with Money Back Guarantee. Complete 
only 45/-. Post 1/6 


(Kindly mark envelope W.W 10 


tc., etc.; call, 
MILLER RADIO, 38a, Newport Court, Charing 
ross Rd., London {7010 
ufacturers’ or ex-Govern- 


Westie . set 
ment radio equipment, large or smal) quan- 
tities of valves. clectroiytics. speakers, meters. 


also com nts. 
LOWE BROS.. 199. Mile End Rd.. London, E.1. 
. 257! fh -~ 


he 


ALVES, surplus, following types wanted for 
¢ an; juantity:—6K8, V6, 5Z4 

EP39, EF36, EL32, or equivalents. —N. R. &., 

Kings College Rd., London, N.W.3. (7243 
sor wire urgently ‘wanted, 23% to 14 

w.g., synthetic enamel; ome ani 4 
DO.CF An hur ur Lyon & Co. (i Ce 
Stamford, Lincs. 


ANTED, BC-610 Perms 
. 28 R 


nm A 
for above; best 
w/o Spiers Service, 82. 
ton, Sussex. {0061 


the. Beek Bendix equipment 
Sconmeisier, BS os VHP 
aba po er pack; must rfect 
ce ‘and details 7) Pp $3 3, c/o 
con itd. ‘a oy St.. E.C.4 = 
ANTED. R-4 recei ver, any units: 
one Stet an on one ty U.S. surplus “radio 
, tubes, test sets; laboratory equip- | 
ment, give condition and price in first 
letter. “Littel, 
Ohio, U.S.A 


*parhii ls, Box 26, Dayton 9, 

[6346 

ERRANTI AF.9Cs 1/1, Ver x e for A.P.5C, 
r A.F.7 Cs, : 


i a/v 3 amp; all pert 
H. L. . Park Rd. West, Wolverbampton 


[7350 
OXED, brand new, unused AR88D or CR91, 


ecorder, 
Hallicrafters "SX42, SX71 or similar, or sell.— 
. Barne 


tt, 375, Offenham Rd., Evasham. 
Wores (7330 


REPAIRS AND SERVICE 
ERNARD’S 


TELEVISION, radio and a eugeier repairs, con- 
versions and modifications; home-built oo 
aligned; commercia) radios rebuilt; send =p- 
ment with ful instructions for quotation 7 
oe post; 12 months’ guarantee on all wor 

one 
RERNARD’S.—See our display advert on p 


AINS transformers rewound. new trans- 


i 
—~ 7 ‘Ovarheuls: first- 
class workmanship, guarant ciniade 
ters 


Warser Gate. ae, Est. sir Tel. 3855. 

KE repaired ptly. —Model 

udspeaker Service. 34a, vrullingdo nm Ra.. 

rd. "6919 

PEAKER repairs. cones fitted, fields and clock 

colis wound, prompt service. guaranteed 
satisfaction 

L. S. REPAIR SERVICE, Pluckley. Ashford. 

Kent 


MEtRore ILITAN RADIO SERVICE regret to 
advise that their transformer rewind ser- 

—75, burn 
[0130 


AINS transformers rewound or constructed 
to nsfortne oun ag? prompt delivery.— 


rs; new transformers designed 
- all work fully guaranteed 
Co... Lid.. 20a, 
Rd., N.W.10. Tel. 


A WINDOW WORTH 
LOOKING INTO 


Television. Type 2082, 2 Valve Amplifier 
a with 2.€.F.50 valves and instructions 


14/6 e: 
” Brand New and Boxed. Rtg Mia, 

2in. Round Flush Mounting, 6/6 each. 

fiers. L.T. 24 =~ Full Wave 5 amp. 
rate, Brand New, 
P.O. Type Indicator 4° ee 6d. each. 
Large quantity available. 
M Jones Plugs, 6 way Female, “4 — 

Throw ey insulators, 1 
., 1/3 each. 


type, length 5i 

Special » Control “— oe 488, 
containing 25 meg., | 50 K., I K., High 
Voltage pots, Toggle and hang — 
Slow mation Drives, Resistors and 

Offered at the very low price of 5/6 a 
boxed new. 
Battery Amplifiers. Type 1369, complete 
Battery intercom. amplifier complete with 
driver valve and Q.P.P. output valve. 

New, 12/6 each. 

Television Coil Formers, with Iron Dust 
Cores, lin. x ¢in. single hole fixing, Poly- 
strene. 6d. each. 

Rectifiers. LT. 12 volt 5 amp., full wave. 
17/6 each. 


Meters. Brand New Boxed. 0-350 M/a. 
R/F, 2in. Round Flush mounting, 5/6 each. 

» Block Ty, 16 mid. x 16 mid 
x 16 mfd. at 450 volt Rrocereiysic Size 2in. x 
ay 4tin. Really first-class condensers, 3/6 
ac 


Button Base Ceramic Holders. 687G 
with bottom screen I/2each. Large number 


available. 
Televisi: 7ft. vel pic Aerials, in Dural, 
Ideal for Television Aerials, collapse to |Sin., 
enly 4/6 each. 

Midget Jones 18 Way Plu; 
in Polystrene, | fin. td om me A er 
12 Volt 


Ode 
Outputs 260 volt 60 tens fs, complevely screened 


and suppressed, 17/6 each 
Television. .| mfd. Hi Voltage Con- 


densers, Mansbridge type, 5,000 volt working, 
the most reliable condenser to fit. Special 
price 2 each. Limited number only 

Short Wa’ 


a ave Condensers, 
16 exe pit ingle Gang spindle each end, 
Heavy Duty Wire Wound 


* 
ia dia., ‘is each. 
W6each. Midget IF.s, 


— “100/280 volt A.C, 150 watts, 
19/6 each. Ditto, 100 watts, 15/6 each. 
Micro Switches. Several types available. 
Large stocks. 2/9 each. 


G. W. SMITH & CO. 
Open all day Saturday 


(RADIO) LTD. 


3, LISLE STREET, LONDON, W.C.2 
Telephone : GERrard 8204 


7, Oe hint RNR ee 


2. 


Rte 


102 .e 


The Oxide-Coated Cathode. By G. 
Herrmann and S. Wagener. 2 volumes. 
2is. vol. |, 42s. vol. 2. Postage 9d. 

Télevision Interference. By “ Amateur 
Radio." 2s. Postage 2d. | 


eg = Recording. By S. J. Begun. 
Postage 6d. 


Television Servicing. S. Heller and |. 
Shulman. Sis. Postagé 9d. 

Testing Radio Sets. By |. H. Reyner. 
revised edition. 22s. 6d. Postage 6d. 


5th 


, a es 


22s. 


The Radio A s By 
“ ARR.L.”” edition. éd. 
Postage |/-. 

Sound Reproduction. 
2nd revised edition. 

Electronic Musical 

. K. Lewer. 3s. 6d. 

Principles of Television Reception. 
A. W. Keen. 30s. Postage 6d. 

Time Bases. By O. S. Puckle. 2nd revised 
edition. 30s. Postage 6d. 


Short Wave Wireless Communication. 
By A.W. Ladner. 5th revised edition. 50s. 
Pestage. 9d. 


The Williamson Amplifier. By D. T. N. 
Williamson. 3s. 6d. Postage 3d. 


Radio Valve Data. By ‘* Wireless World.”’ 
2nd edition. 3s. 6d. Postage 3. 


Valve and Service Reference Manual. By 
**Mullard.”” 2nd edition. 5s. Postage 3d. 


We have the finest selection of British and 
American radio books in the Country. Com- 
plete list on application. 
18-23 PRAED STREET 
(Dept. W.10) 
LONDON, W.2. 
PADdington 4185 


28th 


By G. A. Briggs. 
10s. 6d. Postage 6d. 


instruments. By 
Postage 3d. 


By 


Use SOLONS 

{= the jobs that 

matter—this 

modern precision 
tool makes soldering | 

speedier, simpler and | 

more reliable. 5 models: 

65 watt with oval tapered 

and round pencil bit ; 125 | 

watt with oval tapered and 

round pencil bit; 240 watt 

with oval tapered bit ; each with 
6 feet 3-core Henley flexible. | 

Voltage ranges from 100 to 250. 


| 


w. T. pene ey.* 
TELEGRAP 
co. LTD | 


51-53 Hatten Garden 
London, E.C.! 


Write tor 
Foider 
Y.10 


SOLDERING IRONS 
FOR INDUSTRIAL USE 


"THE MODERN BOOK CO.- | 


(TOS 


Wrretess Wor_p 


REPAIRS AND SERVICE 
ADIO MAINTENANCE SERVICE for guaran- 
teed rewinds and repairs; armatures, F.H_P. | 
motors, vac. units. portable tools, etc.; good de- 
aise —139, Goldtiurst Terrace, N.W,6. vai. 


ERVICE with a smile.’’—Repairers of 

of British and American receivers; 
coil rew American valves, spares, line cerd. 
-F.R.I. Ltd. 22, Howland St.. W useum 
5675. (0112 


LECTRICAL measuring instruments of ever: 
make, multi or single range, repaired ond 
rdised attention.—The Electrical 
pervics, — Kilburn Lane. | 
el. Lad {3715 
ISH REWINDS, no one 
mains, TV, output, chokes, 
ification, vacuum i jon, interleaving. 
nels; our aim—your pitenction. — 
.. Utd., Vanguard Works, Poole. 
rset [7065 
-HOUR service, 6 months’ guarantee, any 
transformer rewind. mains outputs and 
i.f.s., etc.; all types of new transf., etc.. sup-| 
plied to Specification; business heading or ser- 
vice card for trade prices.—Majestic Winding 
Co., 180, Windham Rd., Bou: rnemouth. [6320 


MISCELLANEOUS 

copies *‘ W.W.,” 1944-51; 100 “ Trader " 
eets, offers.—Box 3633. (7338 
ETALWORK; all types —— 


racks. etc., ifica 

PHIL "Ss M Ltd, 
Chapman St., a 

UT radiogram cabinets. 

—Cabinetware, la, Heyes St., Blackburn. 

ALNUT radiogram cabinet: stamp details.— 

‘ es 501, Hale End Rd., Siepems | 


Park. 

384 mam, copper wire, 6/ 
Satis: Champion 43, Up 
mdon, N.21. 4457. 

npn RAEEO. business now clo 
down.—Any commun: seations to Coulborn. | 

Sea View House, Bees, Cumberland. [7384 

War v1 Aandi and television cabinets. | 

diy constructed, stamp details. —R. 

Shaw. 69, Fairlop Rd., Leytonstone, E.11 


YOR sale.—Two sorting ras (canvas 
gore long. 12 and 15: a ihhe sor er) 
t long. an in wide, DP. rpm, 
"Box 3 (7395 


leads 
tot 


transformers, 


ane 

ons. ; 

tGSBI) | 
[0208 


stamp leafiets 


(7248 


TLER-tuper, 
conte a 
ns 


“guatity, aero intercom. 
two screened, 
lor 10/-; post free. 
Ltd., * Bromyhurst, Barton Ra., Urmston, 


NGRAVING, amateurs and trade could take} 
the opportunity of engraving Ors oyaieme in the | 
future wlekears in touch with ngraving 
19a, Rd., London $s. 


bronze, erinoid. Pe 
tion equally entertained. 


LESCREWS, Ltd.. for 

washers, 'studding. 

soldering tags woodscrews, etc.. 

or cadmium plated. one-gross 
quantities; stamp for lists.—27! 
Hammersmith, W.6. Riv. 7762. 

OPPER wires enamelled, tinned, Litz, cotton, 

. all gauges; B.A. screws. nuts, | 

Ting tags, eyelets, ebonite and 


S.w 1B Ta 
x dials; one knob or repeti- | 
[0034 | 


B.A. screws, nuts. 
grub-screws. bolts. | 
plain or nicke! | 


—Post, Radio Supplies, 33,  Begres | 
{LUORESCENT 80w tapped c: 6: twin| 
ballast, 230v, complete +. Y 2 bi-pin| 

holders, flow starters, cireult. 35/9; glow | 


Puvle ae piled 


onan “4 a; 6; selenium metal rectifie 
24 amps, 8/ +7 yoke wirewound . 
lin spindle, 3/-; transformers, suitable for carbon 
arc welding, 230v, will weld your car mudeuasns 
nical. 45/-; 4hp electric motors, 230v a 80/- 

—Malden Trans ormer Supplies, 200, Cambridge 
Rd., Kingst 
SCILLOSCOPE cabinets, 11X9X6% complete 
with chassis containing support and holder 
for v. Cc. R, tube, 2 potentiometers. var- 
lous resistors, etc., the cabinet has hin: 

h wae plate glass window; 

tuft conversion data 12/6 h pi 


postage; enquiries a 

| Gensers, new valves at list prices, and all radio 
uiooen mt. 

\t LEKIT SUPPLY COMPANY. 51, Adtingos 

kd., West Wickham, Kent (7411 


woRK WANTED 
SSEMBLY, wane. conversions carsteg out. 
one or Gently 
vizier, 377, High 
RAUGHTING. tracing and _,Bhotoprintine 
Services; estimates free; 
of Supply and the Admiralty for y As 
eans work t eir requirements and 
; sub-contracting work of this 


under taken 
DRAWING & TRACING, Ltd.. 456a. 
Tolworth, Surbiton. Tel. Elmbridge aos. 
MS8c.. morgen offers to the 
of saeyanen 


advice, design and construction ar special te: 
gear. receivers and other apparatus. including 


1 Ra 
"Bots 


Octoser, 1951 


10in. x Gin. 
12in, x Bin. 
17m, x 6in. x 2hin. 
I7in, x Bin. x 2tin. 
17in. x 10in. x 24in. 
17in x 12in. x 2tin. 
Tin. x I4in. x 24% > 
ANGLE BRACKETS : Steel from 3/! pair. 
19in. RACK PANELS : Sizes from Iiin. to 
i4in. 14G. Steel—3/5 to 12/2. With turned 
long ~~ to give additional strength. 
tins Flat Steel Panels available to order 
STANDARD FINISHES: Steel in Black 
and Grey Glossy Stoved Enamel. Black and 
Coloured Wrinkle Enamels extra to order. 
SMALL INSTRUMENT CASES: Mild 
Steel Box with Aluminium Front Panel 
secured by 4 screws. yp omgene in ro 
Wrinkle Enamel. 6in. x 4in. x 


12in. x Bin, x 4in., 15/7 ; 


UMINIUM : Goods 
availability of raw materials. 
CARRIAGE : Postage and Packing 2/-. 
on orders over £5. 

CATALOGUE LIST PRICES ARE NOW 

PLUS 25 PER CENT. 

WKLLUSTRATED LISTS AND TRADE TERMS 

ON REQUEST. 

REOSOUND ENGINEERING AND 

ELECTRICAL COMPANY, “ Reosound 

Works’’, Coleshill Road, Sutton Coldfield 

Tel.: SUT. 4685. Grams: Reosound, 
Sutton Coldfield, 


x 2tin. 
x 2tin. 


12in. x Bin. i 
are subject to 


Paid 


correction of faults 2 home-built apparatus.— 
J. Mort, 18, Heath . Goiborne, Lanes. [5752 


WANTED 


TRANSFORMER 


LAMINATIONS 
COPPER 


WIRE 


Write * Wire Phone 


PORCHESTER 


ELECTRICAL SUPPLY CO. LTD. 


47 GERRARD ST 


Ocroser, 1951 
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THE 
BRITISH NATIONAL 
RADIO SCHOOL 


ESTD. 1940 


NOW IN OUR THIRTEENTH 
YEAR AND STILL 


NO B.N.R.S. STUDENT 
HAS EVER FAILED 


to pass his examination(s) after com- 
pleting our appropriate study course. 
The WELFARE STATE not with- 
standing, it is still very true that 


SITUATIONS VACANT 


DMIRALTY 


electrical ‘ena. ship sre invited from engineering. | 


lectrical 


ae in “Admiral 7 Ee 


t Bath. 
British y* -*- of 21 


and ras, who have had practica! 
age — 


and drawing 


w 
Ration will be assessed ing to age, mae 
“ and i within the rang 


will be 
receipt es application. 
LECTRONIC engineers. 
OPPORTUNITIES ii 
THE CAN 


in Canada. 
ADIAN WESTINGHOUSE COMPANY 
Ons 


from ex! 


ce 


tenced qualified 
7“ radar com- 


BARGAINS 


MANUFACTURERS’ & BANKRUPT STOCKS 
LIMITED SUPPLIES ONLY 


i Fag ARE “ec? 
GETTING 


-BUY Now- 


ALWAYS SOMETHING NEW 
visiTr OUR SHOWROOM 
We can offer for immediate delivery 


THE LORD HELPS HIM WHO 
HELPS HIMSELF 

and for a radio man there is no 

better way than through a B.N.R.S. 


(yaows Agents for the Coionies. 
the London ofce, et (electronics) required for 
4 scale £475 is: 
to £750 a ihe bats mis linked 
ES with Pu. > ¢ Se 
A e 
Study Course. extra duty allowance of 8% of aston! salexy okes 
A.M.Brit.1.R.E. and EN GAGEMbaT EMENT, wil} be on junestablished terms | 
. satisfactory service, an 
Telocommunications Exama. ete, ote, || Ratratcsizath Soames 19 che at: | er 
XAMS., - duties consist of the pan hase 90 Amp. 15 plate “Reading” U.S. 
Special introductory offer available for a . 100 Amp. 1S plate * Delco * 
2! plate “Delco Remy” 


5 sti 
limited period—six specimen lessons with pub: t a! | . 140 Amp. 
questions. fully worked answers and full 1 9 plate. 

. 14Amp. in METAL CARRYING 
All Brand New in original cases. 


tutorial service 30/- 
Receivers : RiTSS, 1355 ‘and 184 Brand 
New in original Dinghy Radio 
Transmitter SCI SCR 


AERIALS =< | « 


CAN ALSO BE USED 
AS 


FISHING RODS 


12fe. Light Seeel 
Aerials in 3 screw-in 
sections of 4ft 


SPECIAL OFFER 
NOW AVAILABLE 


—DIRECT FROM M.O.S. 
STORAGE AND STARTER 
BATTERIES 


72 Amp. ESE” 


in il to enable 
called for and adjudicated thereon 


ween 25 and 35 years of age 
and prefera iy h Love @ degree in electrical engin: | 
eering ewe 
trical 
APPLY a letter, sta’ 
in block 1 letters and fuil 


STUDIES DIRECTOR 
BRITISH NATIONAL RADIO SCHOOL 
66, ADDISCOMBE ROAD, CROYDON 


Phone; Addiscombe 334 


ERED FART le, iar ea ten. 


t i 

all applications and will commu- 
nieate niente en with applicants selected for further | 
[7355 | 


LAREMONT STREET HOSPITAL 


Elect roomeaehalogragh Sechatcian 
APPLICATIO ~~ re mvited for th st of 
Assista i 


"Oe 


“Youcanrely onus” 
FOR CLEAN COMPONENTS AT COMPETITIVE 


(MMEDIATE DISPATCH 
MIDGET COIL-PACKS 


These are an ideal miniature Coil-Pack 
especially suited where space is limited. 
They consist of iron-cored miniature coils to 
for both Aerial and Oscillator stages, buile-in P~ 

Wavechange switch — re tele and rdaine lent « ot t . 
They are intended for an c/s. an APPL din writt > ii. 
LF. "Transiormers type RS/GB 465 (12/éd. fications and experience. uld be sen | Chergan, Control Boards with Auto. 
per pair) are the ideal companions for a eres: ne ee t Street Hospital. - out, 3 amp. 220 v. 
trouble-free superhet. 

 sasanigl EQUIPMENT. Ltd... S.W.18. 
200-550 metres, Hiectro- oe 


i of 
interpreting 


Bx ROD 


Yaxiey Type Switches, Mainsbridge 
Condensers (Oil filled and Jelly), Burgoyne 
Solder Guns, Tannoy Handmikes, Dinghy 
Transmitter Sets. Adhesive Tape, Coaxial 
Cable, Magnifying Lenses, Rubber Masks. 
Speakers, Coaxial Plugs and Sockets, Belling 


TYPE “R” 
MW/ILW/GRAM. Ranges: 
800-2,000 metres 


. tor 
SIZE : Length 24in. Width Ifin. Depth Ijin. Seas electronic = a pate de Balary 
TYPE“s” t 5 oem. ry 


— - to slifications d 

qu an 
MWISW/GRAM. Ranges: 200-550 metres, ny: 1 Department Mullard, Eouip- 
17-50 metres. .. Ltd.. Brathway Rd. Wan rth, 
SIZE: As Type “‘R.” §.W.18. 


TYPE “Cc” 
LW/MWISW. Ranges: na metres, 
200-550 metres, 17-50 metre: 
in. De h be 
TY 


SIZE: “<= 3tin. wider If 

TYPE “Rand “S"’ each 28/-. RL 

each sae. Post 6d. tus. Success: See: a 

All coils enclosed—all iron-dust cores of such pro - Bag e development and 

djustable. Completely wired, only five assistant engineers. H.N.C. standard. 

connections needed to external circuit. preferably with prastinl experience in the design 
Catalogue with Data, 6d. and ruction lect 

AERIAL FILTERS 465 Kc/s 6/3 Post 3d. 


RADIO SERVICING Ce. 


444, Wandsworth Road, London, 3.W.8 


Electrolytic Condensers, Volume Controls, 
Valve Holders, Output Transformers, Mains 
Transformers, Chokes, Headphones, Valves 
Type CV 101, etc., etc. 


e.. licants should 
ones not less | 


Your enquiries are invited 
WHOLESALE AND EXPORT ONLY 


For further bargains cal! ot our Counter 
or write for NEW bulletin 


RADIO MERCHANDISE 


COMPANY LIMITED 


65, Farringdon Road, London, E.C.1 
Telephone: HOLborn 6377 Quote Dept_W.W, 


5 years’ or more experience in 
electronic test spenretus. Candida 
t t and design of such 


or a 
it ‘work 
“x Must 1G sound fundamenta! 


canteen facili- 


77. T7A. Bus: 28. Tram, Wi te. stating -ge. ex- 


, Wandsworth 
Open till 6.50 p.m. 


ion 
rience and sa: aD on bis red, to 
CiNEM maby ot eng td. Worsley Bridee 
Lower ham. sf 26. 17415 


OPPORTUNITIES 
IN RADIO 


Get this FREE Book! 
‘ENGINEERING 
OPPORTUNITIES’ 
reveals how you can 
become technically quali- 
fied at home for a highly 
paid key-appointment in 
the vast Radio and Tele- 
vision Industry. In 144 
pages of intensely inter 
esting matter, it includes 
full details of our up-to 
the-minute home study 
courses jin all branches of 
TELEVISION and 
RADIO, A.M. Brit. 
I.R.E., City & 
Guilds, Special Tele~ 
vision, Servicing, Sound 
Film Projection, Short 
Wave, High Frequency, and 
General Wireless Courses. 


We definitely Guarantee 


“NO PASS—NO FEE” 


If you're earning less than {12 a week this 
enlightening book is for you. 
copy today. It will be sent 
without obligation. 


BRITISH INSTITUTE OF 
ENGINEERING TECHNOLOGY 


388> SH’ XZSPEARE HOUSE, 
17/19 STRATFORD PLACE, LONDON, Wi 


Write for your 


FREE and 


DET 


Super Bargains 


Hydraulic Pumps, high pressure for Bakelite 
press, etc sin. inlet and outlet, spline shaft 
2in long, flange mounting, weight 5 Ib., 45/-, 
packing and postage 2/-. 

Carton Pile Voltage Regulators, by Stone, 
220 voits 125 watts ae 5/400 ohms fitted ammeter, 
voltmeter, hand voltage reg. transformer, con- 
denser, line and gen, terminals in metal case 
lft. Bin. x I2in. x Shin. £20. 

Transformers, double wound, 105-230 volts 
50 cycles input, 12 volts 2 amps. output, for 
mode! trains, etc., 21/-. Few only, | k.v.a., 
double wound, 250/110 volts enclosed in metal 
case, £12. 110/230 voits 4.75 k.v.a. double wound, 


brand new in metal case, £17/10/0. Power trans- | 
primary 3.4-0-3.4 | 


formers, 10-0-230 volts, 50 c/s. 
kv. at 1.2 amps. Rating 34 k.v.a. New in metal 
case, £35. 230 volts 50 c/s. input, 
amps., 30 volts | amp., 60 volts | amp., 6 voits, 5 
amps. output, £5. Carriage on all transformers 
extra at cost. Write for full list of transformers. 
Condensers. 250 volts paper, | plus | mfd. 
and 2 mfd., 7/6 doz. Special prices for quantity 
orders. 
Glass Tube Fuses, !0 amp. and |.5 amp., 4/6 dca. | 
Rotary Converters, D.C./A.C. 110 volts/230 
volts, 200 watts, £10, carr. extra. Other sizes 
in stock. Send for special list. 
Battery Chargers. Mercury vapour type 365/ 
440 volts 3-phase, 50 c/s. input, 120 volts 18.5 
amps. output ; cheap 
Metal Rectifier Models, 230 volts 50 c/s 
, 50 volts 5 amps. D.C. output, £9/10/0 ; 
50 volts, |} amps., £6/10/0; 50 volts, # amp., 
£4/10/0. All Westinghouse rectifiers. We de- 
sign and build chargers for all purposes. Send 
us your enquiries. 
Dynamos, Motors, Switchboards, 
nators, Microphones, Scientific 
Radio Apparatus. 


ELECTRADIX RADIOS 


214 Queenstown Road, London, S.W.8 
Telephone : MACouloy 2159sammmmmmmmas 


Motor Alter- 
Instruments and 


53 volts, 15 | Qualifications include 


| microwave applications. 
THE 


Wrretess Wor_p 


SITUATIONS VACA 
HYSICISTS reqeee for tune work in 
the following fi : 
a) Damnit of new * materials to electronic 
ie Ray Tube development. 
(3) Properties of ger ic mat — and appli- 
cations to magnetic tape recordin: 
Electronic ineering prob) ema, including 
rmanent, pensionable staff 
and prospects; applicants 
should have @ sound theoretical training with a 
degree equivalent and experience in one ‘7 
thea fields. and a d write giving full detai 
one quoting ED/35, to Personnel Department. 
E.M.I. _— ng Development Ltd., Hayes 
Middiese: (7380 


LFORD LIMITED engineering research and 
Aen gge department have vacancies for 
men in the following categorie 
ni ELECTRICAL Drawing office and 
shop experience of power and lighting 


is essential. 

(2) SERVICES.—Experience I act 
schemes for boiler pies, refrigeration anc 
conditioning is nece 
(3) MECHANICAL DESIGN. A wide 
ence via mechani sms of all types is req 

=. NENT and well-paid positions n 

$y be offered to com x 
rit ly to. Ilford Limited. P.O 
No, 10, Romford Essex 


ARCONI'S WIRELESS 
Ltd., have the following vacancies 
Television Research Laboratories at 


posts are for 
and carry good sala 


x 
6984 


TELEGRAPH Co 
in thei 
Chelms- 
aya A senior television research engineer 
(b) RY experienced engineer to take charge 
small group engag val in constructing and 
ing experimen pment (ref. 7 
(ce) TECHNICAL asustants for the : 
(ref. 327 
(d) A fn female assistant for optics 
bs) taphic work; (applicants shoul< 
raduate standard, previous a e desir 
ut not essential); (ref. 327 
THESE positions offer good ini 
upon experience and qualifications; 
pany operates a pension scheme; 
iving full details and quoting 
erence number to Central Per 
ge Electric Co., Lid., 24 3 
London, §.W.1. 


4\XPERIENCED engineers required to 
following vacancies in the Electr 
Latotsirics of ac ompany situated 


Lon 
1. DEPUTY Section i of Microwave and 
R. y Applicants should hold an 
ent in either Physics 
ial experience 
¢ Section Leader of Circuits Labora- 
tory. Applicants should hold an Honours Degree 
or equivalent and have extensive experience 
Electronics generally and Pulse techniques 
particular 
3. DESIGNER Draughtsmen to work on light 
nical Gevie S associated with elec tronics 
ly. tite cants should hold a ner 
Gers cate ~ Saquivalent, preferably 
per’ 


of a 


dependent 

the Com- 

pl ease apr >} 5 
r 


5 i i _,be 
to carry the full design responsibility of 
eet Project 

APP PLY giving details of age, 
salary required to Box 3836 


QYXPERIENCED rad:o and television e 
required, permanent boston. good w 
axwell & Sons, Ltd., 45 i 


a par- 


experience 


Apply 
Wimbledon 


FPFRRANT, Ltd., Moston Works, Manchester 
ve taff vacancies in connection with 
long-term development work on an important 
radio tele-contro! project 
(I) SENIOR engineers or scientists to 
charge of research and development sections 
a good degree in physics 
or electrical engineering and extensive past ex- 
perience in charge of development work. Salary 


according to Teed nn and experience in the | 


range of £1,000 Please quote 


reference 


.500 per annum. 


(II) ENGINEERS and scientists for research and | 


| development work in the following fields: Radar 
radio and electronic circuits, micro waves, 
power centimetric valves, vacuum and/or high 
voltage techniques servo control and electro- 
mechanical devices. Qualifications include a 
good degree in physics or electrical engineering 
Or mechanical science, or pgp aa — ifica- 
tions. 


is not essential. Salary according ay 


ift | 
_— ane experience in the range £420- £1 000 | 


per um. Please quote reference R.T.E 
Prin) NTECHNICAL assistants for experimental! 
work in the fleids listed in (II) above. Qualifica- 
tions required: A gree or Higher National 
Certificate in electrical or mechanical engineer- 
ing or equivalent Nalifications. Salary 
Tange of £260-£550. according to age and ex- 
perience. Please quote reference R.T.A. 
THE company has a staff pension scheme. and 
will give housing assistance in special cases. 
Application forms from Mr. R. J. Hebbert. Staff 
Manager, Ferranti, Ltd.. Hollinwood Lancs 
17097 


gees Ltd., Stansted A‘rport, Essex. have 
meies for a.rcraft radio mechanics; 

basic week of 44 hours; holidays with Day; 

prospects.—Apply: Persounel Manage: 


OcrToser, 1951 


DON’T LEAVE IT TOO LATE 


consult 
HOLLEY’'S 
RADIO STORES 
285 CAMBERWELL ROAD, S.E.5 


Now in Stock 


SOUND SALES A-Z AMPLIFIER and TONE 
COLOUR UNIT and DX RADIO TUNERS 
LEAK TLI2 AMPLIFIER RCPA/U PRE-AMP. 
and SUPER-HET RADIO TUNER 
NEW ACOUSTICAL Q.U.A.D. 
AND AMPLIFIER 
wee AMPLIFIERS AND TUNER 
WELL-KNOWN MAKERS 
FELICITY L.P. es AMPLIFIER AND 


NER 
ARMSTRONG MODEL 73 and 104 ALL- 
WAVE CHASSIS 
AMPLIFIERS BY ROGERS DEVELOPMENT 
CO. AND VORTEXION 
NEW McMICHAEL H 
RECEIVERS 
Recommended SPEAKERS 


WHARFEDALE NEW FIVE AND CORNER 
BARK ! 


ER 
GOODMANS AXIOM 150 and AUDIOM 60 
DECCA CORNER SPEAKER and LONG 
PLAYING RECORD EQUIPMENT 
TAPEDECKS, TWO SPEED MOTORS and 
THREE HEAD PICK-UPS 
RADIO-GRAM AND CORNER SPEAKER 
CABINETS 


Open all day Saturday. Callers only. 


‘Phone : ROD 4988 


take | 


high | 


Previous experience is an adv but | 


in the | 


NORTHERN 
TRANSFORMERS Co. 
TRANSFORMER HOUSE, 

215, BARKEREND RD., BRADFORD, 
YORKS. 


All Transformers guaranteed against faulty Cnenenmep 


ALL PRIMARIES ARE TAPPED 200/250 v. INPUT 


MAINS TRANSFORMERS 


DT ~ 50, a, 0-350 v 


150 m/a., 6.3 v. 4a, C.T., 


MY /150 so. 0-350 v. 150 m/a., +, 6.8 ¥. 4a. CT, 


Dr joo. 360- 0-350 v. 100 m/ ‘2. 0-4-6.3 ¥. 3 a. 


3a. 

MP fico "350- 0-350 v. 100 m/a., “0-4-6.3 9 3a, 
0-4-5 v.34. 

nr #6, 350-0-350 v. 80 m/a., 0-4- 6.3) 


rise, a 350 v. 80 mi/a., 0-4-6.3 v. 


350-0-350 v. 120 mja., 63 v. 4a, 


50-0-250 v. 80 m/a., 6.3 v. 3 a, 5 ¥. 


2a. Oreresecers 
Williamson O.P. Transformer 
Williamson Mains Transformer, 425-0- 425 
6.3 v. 4a. 0.7.5 v. 3a., 6.34.48 CT. 
Williamson Choke, 30 H., 20 m/a., shrouded .. 
Williamson Choke, 50 H. 50 m/a., shrouded 
Williamson Choke, 10 H., 150 m/a., shrouded. , 
Williamson Pre-Amplitier Transformer 


WE HAVE A SPECIALS DEPARTMENT WHICH 

DEALS SOLELY WITH WINDINGS TO ANY SPECI- 

FICATION 

DT = Drop Through Type. MP = Fully shrouded 
Smaller 


type. DT/M = Drop-througb type. MF/M = 
Smallerfaliy shrouded type. 


OctToser, 1951 


Wrretess Worip 
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Sars 


(SAVAGE. > EVIZES) 


“mye? 
SAVAGE TRANSFORMERS LTD. 
Nursteed Road - Devizes - its 
Tel: Devizes 536 


SITUATIONS VACAN 
ADAR and elect: 


for repair and maintenance of radar and 


lasgow and Edinburgh areas. 
ICANTS should have had experience com- 


° = up, Riccartoi 

éurre: Midlothian. giving details of vexperience, 
qualifications and age (7414 
a and material control; pas of ability 
pbreferaniy with experience of radio 

and dy pe Ty manufacture required; age 28- 
35; Lond fon area.—Write Box 3822. —— 
to take 
ancillary t; licant les smlasion 
equipment; app aeas please wate 
. experience and salary required.—App! 2 


ERRANTI. Ltd., Moston Works, Manchester, 

staff vacancies in connection with 

special electronic valve development and manu- 

ure in pesteiation with an important radio 
tele-contro! p: t. 

r ) SENIOR» valve engineers to take charge of 

search and development work. 
GALIPICATIONS include good degree in 


e in charge of development work. 

according to qualifications and ex- 
perience the ran a of £1,100—£1,600 per 
annum; please quote .V.E. 

company has a staff pension scheme, | and 

will give housing assistance in special case 
Application forms from Mr. R. J. ueuhert. Stal 
Manager, Ferranti, Ltd.. Hollinwood, 


‘W Anzep rienced men for 

work on Post Off 
lies, 

us, 2453. 

mgineer required, by established 

initiative: 

North 
iving necessary 


ea. 
Tottenham. "Court 
(7406 


NSPECTORS (electrical) required to pe... > 
Tolworth area, good pay, canteen facilities 
excellent working sondisions.; nApply. 

Personnel Officer, Decca Radar. Ltd., Shanno’ 


E 
j om) 


“AUTOMAT” HOME CHARGERS, 
SELENIUM RECTIFIERS, 
CHARGER KITS 


All New Goods with Full Guarantee 


“AUTOMAT” HEAVY 
DUTY HOME 

for car or radio cells, Vir- 
tually unwreckable. Sel- 
enjum rectification. Im- 


guaran’ 
A.C. mains only. Standard 
model 6 v./12 v. 2 amp. 
output, 8) Ib. wt. 50/6 
post 2,-. Minor 1 amp. 


2j-. 5S amp. truck or large car 

Minor model for 6 v. only at 2 amp., $2, 

ELIMINATOR KIT. 

rect., Lt. rect., 2x15 mids. condensers for 120 v. 

20/20 mA. eliminator with trickle charge, 35/-, or 

with handsome steel case, 43/-, post 1/2. 

CHARGER KITS, standard mabe | kit, 45 watt trans., 

triple tapped, 12 v. ‘ .- selenium rectifier, ballast 

bulb, for 2 v. 6 v . charger, simple and foolproof, 
. Ha sndsome steel case with screws and 

grommets 

case * 13 . 


ches arger, ‘46/-. et or 70 watt tran 
8. T.C. rec ctifier balla bulb for 2 v 1 
Heavy duty kit for 6 v./l2v. 6 amps. * 136 watt, ‘tans... 
2 v. 6 amp. rect., slider resistance, ammeter, £4/12/6. 
wt. 17 ib. Carr Ditto kit to charge 2 to 9 cells 
at * amps. or up to 18 at 2 ampe., . carr, 3/-. 
2 trickle rectifier witb eaceene 12/6. post 5d. 
SELENIUM RECTIFIERS. New 
2 v./6 v. ¢ amp., 4 ng post 4d. 
post Gd. 6 v. 2 amp. 9/-; 12 v. 1 
Samp. 16/6: 6 ¥. 4 amp, 16/6, post 
2 43 . 45-. Trickle charger type 
2 v. 04 amp. 3 0: .2 amp. 12/-. Giant finned 
: 6 amp. ; 336. post 1/3. Small space 
. » . 250 ¥. 60 m/e. 7/6; 110 v./ 
135 y. 60 mfa. 66; 250 v. 100 m/a. bridge 13/6, 
all 6d. extra postage. Small 40 m/s. type for relays, 


* Aexewnar, * battery desulphater and os 
‘CHAMPION PRODUCTS 


43 Uplands Way. London, N.21. Phone LAB 4457 


post 8d. 12 v..4 amp. 


ship at the Institution ¢ ot 
| associa’ 


Corner, New Malden, Surrey. 


get required, first-class rates 
% orking — ti ons te. 
ions, experience and salary 
mish Relay Wireless. ‘ae. 
jent, 397, tenn wy 8.E 


LECTRONIC ae fpauized 
oy et the Division ‘ot Atomic p Baerey ‘oduc- 
© take charge with 
‘and Of aatticnt on not electronic 
Windscale Works, Sellafield, 


instruments 
Cumber 
py ya _— pare either an honours de- 


ics, corporate e member 
Electrical Engineers, or 
teship of the Institute of ie. or, 
alternatively, have ained essionai 

pe the electrossics field. They must in 


[) 
pulse technigtes an a 
perience in ment of a group concerned 
with electronic instrument, maintenance. 

SALARY will ccording to era 


ot 
D.At.En. nr. Warrin; Lancs, tat. 
ing post applied for. -™ [7359 
DMIRAL 


TY.—Vacancies exist for electrical 
ir mechanical engineeri: dra: 


r the 
ee i Rtn ee to 


us- 
Jevelopment 
ot Wey- 
idington (Middlesex) 


rienced in light current, 
—" mechanical and 
articular 
tish + By of 21 
awards © have hai 
experience (preferably 
together with drawing office 


TS will be He an B unestablish ished 
capacity. pat  Spparwmnities ur for Gaal 
fled staff t ps pod tor “estab ished ps 
THE salaries” red, depending 

rience, ability i320 B50 of duty, wil = with: 


fp the Tange & 
HOSTEL accommodation ~$y available at some 


Stating age and details of 
jualifications, 


ical oe 
apprenticeship) 
ex oe. 


quoting 

monials should not be 

th application Candi eaten re- 

quired for interview (a n Bat 
whichever is nearer) will be vised. within 
two weeks of receipt of application. [7367 
SV ISION ard radio engineer, 
qualified and passed exams, 

permanent Position, progressive, very om 9 
| salary, also 2n i required, 
| some experience preferred and willing to learn; 
| West meen A me in b+ Eo wl sou 
experience, qua. ons. required.— 
| Box 3212. (7220 


fully ex- 


ronic Be ane f are required | 


onic control and computing equipment in | 


NUSOUND PRODUCTS 


136 WARDOUR STREET, 
LONDON, W.1 


(Oxford Street end) 
Tel: GERrard 8845 


WE ARE BOW ADLD 2D SULPLY DUA, BEC. 
P. RECORDS BY RETURN OF POST. Decca L.P. 
1/8, post free. 


A NEW AMPLIFIER. 10 watts—All triode line-up 
PX4's output, Neg. feedback etc. Available October, 
Price £26. (Send stamp for full information.) Trade 


Px ion for radio jer unit—freq. 
response pte AS — *, <a 2 6 
down at 6.5 watte—feedback 14 d.b.—sensitivity . 
volt. Price Be 215/17, available with 
remote control unit. Price £17/10/-. 


4)}-WATT OUTPUT.—Independent bass and treble 
boost sarees provision radio eter unit, £11/10)-. 
Constructional booklet, 1/8, post free. Complete kit, 
£8. Complete 4.0,/D.0. Maths 212. 


NUSOUND QUALITY FEEDERS. 

Pre-set T.R.F.—Home, Light and Third with gram. 
position—air spaced trimmers for stability of tuning. 
£7/12/6. inc. constructional booklet, 1/8, post free. 
Pre-set S/Het.—Home, Light and Third—choice of 
M.W. and L.W Light—Gram. ition. 98/18); ine. 
VARIABLE TUNER UNIT. M. 


and L.W. 
ee of email yA ~<a 5 switch 
Out latest model. Price 11/5/- tne. (ne. All-wawe 
joe tg 212/26. 


CONTROL AND PRE-AMP. 
boost—Treble boost and cut—V/C, and 
switch—L.P. correction switch—Gives oT ge of 10:1 
in voltage—Ideal for Williamson and W. Amplifiers. 
Price £5/7/6. 


NUSOUND REFLEX CABINETS.— Whartedale 
speakers—10in. . eae Tiono~ Veneered 


polish finish maho; 
Please send stamp for list of all our products. 


EQUIPMENT.—Conncisseur P/ups 

Liweieht, £3/19/- ; Trane.. 13/- ; Super 

> Pibre Pfu 4/3/- | Special 
re le; 
Pee dead, sarang. 
: Adaptor, 6/6. 


Chancery L. 
12/6, with Decca LP. Xtal 


three-speed motor, £7/3/4; yy ral 
two-speed motor, /3 ; Decca Xtal ae 
second Acos insert for +» 81/6 (similar 


DC MOTOR, 12in. turntable, £ 
cont: 
C. motor and 
gate | Stop, 5. with Xtal P/up, 


recon S-epeed Player, Hi Fi Mag. P/up. 19880} : 
219/19 
oe 8 ee ee ee and 
Spe aaa tage; 1206 : 
Sa; i; 
Crossover uals 


add Postage). 


eat: 4 3 
ram List 44. 


SIGNAL AND NOISE GENERATOR. 

This Test Set soe ee 210 a Range of 20-88 

/sin 4 Bands. Output 10M/V, approx. Modu- 

lated or unmodulated, Noise generator output 
5 en vo attenuator, Crystal con- 

Varnier adjustment. Brand 

ond 165 volts £20, or 230 volts 


SIGNAL GENERATORS. | 1 Fas. Ex-U.S.A., 
cong: Se cre ae ranges, 400 
cycle modulation, output, microvolts 
for Leg vals "A.C. operation. Brand new 


P.O. TYPE 


SLY DLOK FUSES, CONDENSERS Etc. 
Wholesale only 


L. WILKINSON 
19, LANSDOWNE RD., CROYDON, SURREY 


ieee en eae 


2208 


106 


NOW AVAILABLE !! | 


A Special Candler Course 
for all desiring to pass the - 


G.P.O. MORSE CODE TEST Park 8 


for securing an Amateur | 
Transmitting Licence 


The Course includes all essential 
training to enable the average 
student to be successful. The fee 
is reasonable too. 


Please send for the 
CANDLER 
“BOOK OF FACTS” | 


stating which of the following courses 
you are interested in:— 


(1) Special Course for G.P.O. Morse 
Code test for Amateur Transmitting 
Licence. 

(2) Candler Senior Course for 
Beginners. 

(3) Candler Advanced Course for 
Operators, who desire to incréase 
their speed and accuracy. 


THE CANDLER SYSTEM CO., 
(55W) 52b, ABINGDON RD., LONDON, W.8. 
Candler System Company, Denver, Colorada, U.S.A. 


ae SATISFIED 
SA CUSTOMERS ! 


Penning |= 


RADIO 
Lit SEASON SENSATION. 


ACCLAIM - 


A BEAUTIFUL WALNUT CABINET: EACH 
SET FULLY GUARANTEED. 
HEIGHT 10°, WIDTH 12)" 

4 Valve SUPER 


7 seth Lt 


THE SET 
THAT SELLS 
ITSELF ! 


ieearans 
VALUE 
41502 
INC. TAX. 


“THE ROVER” 
SUPPLIED ONLY THROUGH SELECTED 
WHOLESALERS. ILLUSTRATED LEAFLETS 
AND ATTRACTIVE DISPLAY CARDS. 


PENNINE AMPLIFIERS 


ELLAND  YORKS —ENGLAND ||| 
EL. ELLAND 2107 


A SE ema 


_WIRELEsS Wortp 


ot TUATIONS VACANT 


| BIR td., require radio & T/V engineers for 
their a 


ral service depot, 18, Crown zpect, 
ages, OWN car an advantage.— 
py ‘service § Supervisor, 256, Edgware Rd., 


7263 
NTERNATIONAL AERADIO, Ltd., require 


radar engineers and radar technicians in | 


Pakistan; experience arm: 

| free quarters; msions sc. 

Write quoting og K. Senior Admin. Officer, yond 

ELEVISION/ RADIO service enstnees voctined 
rogressive dealer, all leading makes _ 


equipment desirable; 
eme; salaries 


conditions 
prospects for the right type of applicant.— 
Appt, Peto Scott Electrical Instruments, wi 


stone Rd. bridge, 
ae x2 TELEVISIO! 
eve! 


Gan ‘OR y F~ paar 
experience of design and dev: lopment. of 
radar and — us to service re- 
Lo 


equate ) 

‘tpplicants a 
Ag and ication 

and salary required to Box 3635. 


WELL-KNOWN com y undertaking in- 
dar —- ment work in the 
lones, or the following: 
searienee in the design pS ~ uly 
exper D r equipmen 
=e legree desirable; salary about £800 p.a. (Ref. 


Octoser, 1951 


EX GOVERNMENT 
BARGAINS 


New and used equipment 


Walky-Talkie Sets No. 38. Complete and 
reconditioned as new, containing : 4 ARPI2 
and | ATP4 valves, send/receive switch, less 
headset, batteries and aerial, 50/-, post 2/6. 


T/R No. 19 Chassis. As stripped by B.O.T. 
of meter, coils and relays, but containin; 
dozens of condensers, resistances etc., 

4 Gang, | gang, and split stator condensers, 12 
valve holders, 3 465 kcs IFTs, 6 mic, inter- 
valve and output transformers switches, 
potentiometers etc., 15/6, carriage 5/-. 

1196 Transmitter Chassis. Part stripped 
by 8.0.T., but containing a host of useful 
components etc., 3/-, post 1/9. 
Uniselector Switches. 3 bank of 10 con- 
tacts per bank, as used in model radio con- 
trolied boats, etc., new condition, 18/6, 
post 1/3. 

24 Volt Pumps. Submersible type, 120 G.P.H. 
20ft. head, 45/-, post 1/8, 

Speaker Cases. Black bakelite to take 2in. 
speaker, or would make good case for multi- 
meter, 3/6, post 6d. 

Modulation Indi » <¢ g 3in. 
0-500 ua meter, meter rectifier, tuning unit, 
search coil, battery box, etc., all contained in 
diecast metal box 6}in. x II4in. x 7in., with 
detachable lid, new condition, 30/-, post 2/-. 
These are a few items from our new 300 item 
Government Surplus list, price 6d. inland, 
1/6 overseas Air Mail, 


A. T. SALLIS 


93, North Road, Brighton, Sussex. 
Phone : Brighton 25806. 


‘CAL engineer with 
installation and rol systems; 


cont: 
; Salary ey} to qualifica- 


working & awn initiative 
necessary iculatio a 
electronic and/or 
enlars according to quali- 
experienc 2. F. 


S_ should rete E. ~ 
wi a 
q z poropeie 
id office jun:ors are reautred 
London district, 


ence 
after riod eral duties.— 
at ving full details of f ucation and age 
x 
C= 
digital ene electronic computing machines.—. 
g.ving pastiouacs of age, qualifications an 
» to the _ 
ion. 


Urmston. Nr. Manchester. 
NEW defence ject of National importance 
A being, "undertaien. 7 @ well-known aircraft 
northern 

mag and interesting posts 


ly q S; vacancies exist 
Galaried *grades) and for junior 

@P mS wh 

(a 


categories 
cists with experience | in electronic 
roblems. 
) PHYSICISTS 
work 


with experience in optical 


(c) ELECTRONIC engineers with Servo-mech- | 


anism ex 
NIC engineers with euperionse of 
+ gt and measur 


uid ‘possess A } 


degree ona preferab' should 
have some sndustrial experien 
age CANTS for. junior poste. ‘should have a 


yell a eee 

ker er by Inter B.Sc 
re ful ‘details, auatinoationg experi: 

sou to—Box $5488 

Cisinss S761, Ktovtdiner 8&t. 


electronic, 


NUMBER of senior and junior vacancies for | 
adio da: levision. | 


NGINEER for transformer design work, 
to small power audio and pulse transformer 
work, required by prominent Plircratt firm in 
the London area; highest technica! ability and 
experience urisation required.—Wri 
full —. to Box AG ba experience, age, sal- 


ery Ps Samson Clarks. 
ortimer St.. W.1, [7238 


“engineer with experience of radar | 
techniques required for work on 


retary. Rais Rayon 
Barton Doe | 


1/30 & 100/850 volts A.C 
or D.C. Write for interest- 
ing leafiet 30F. 


[7328 | 


outskirts of | 


ae. qualified either | 


ence. | 
. Samson 
[7408 | 


WEST END RADIO LTD. 


Estd. 20 YEARS 


FOR RADIO BARGAINS 


Electronic Stethoscopes as used for the 
detection of bomb fuses Containing the 
following :— 

crystal microphones on magnetic bases 
(one anprueeer type), 3 valve battery am- 
plifier, * , packed in metal case, 


Brand new, 59/6. 

P.A. Speakers, re-entrant 
3 ohms voice coil with bracket. 
Our price, £5/10/0 each. 
Magnetic Cathode Ray Tubes, type 516. 
— heater, blue trace, semi-persistent, 
in 

New and unused, 47/6 each. 

—_— C.R. Tubes, American, Sin. 
New and unused, 22/6 each. 

Thousands of bargains for callers. Please 
enclose postage with order 


WEST END RADIO LTD., 
14 LISLE, sT., LEICESTER SQUAR 
LONDO w-c2 Phone GER 734 
OPEN ‘A L DAY SATURDAY. 

NO LISTS AT PRESENT. 


type, /4in., 
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WANTED 


End equipment, tubes and 
component parts. 

Will pay highes: prices. 
END EQUIPMENT 

APN-9 HS-23 

ARC-I T-17D 

APN-4 American made ARC-3 

SCR-522 ARN- 

BC-640 

ART-13 

BC-639 

BC-221 

RTA-IB 

HS-33 


AT-4/ARN-I Antenna 
TN-16, 17, 18, 19 and 54 


TEST EQUIPMENT 


CHICAGO 16, ILL., U.S.A. 
Phone: WeEbster 9-7454 


es AL 


G.C.1. 
i ex-WO cer cierk 5.D. in 
| qperters provided, pension sand. = 
Senior Adm. 


ARROW SALES, INC. 


1712 S. MICHIGAN AVENUE, 


JEWEL NEEDLES 


*& SAPPHIRE 9/11 including tax. 
poe ag te onthe Bg and a | for Fe 


and pick-ups. 
STYLUS: for: light weight ose -ups. 
%& DIAMOND 7 gas. plus 62/11 tax. 


Pi 
fitted at 27.12.11 plus 65/11 tax; 
plus 74/11 tax. 


These unique needles are unimpaired by 

years of use. 90 times harder than sap- 

phire and more shock-proof. 

STARR NEEDLES are stocked by Webb's Radio, 

Keith Prowse, Quality Mart and other good dealers. 
In cases of difficulty write direct. 


STARR BRITISH PRODUCTS 


8 DARTMOUTH PARK AVENUE, 
LONDON, N.WSS Tel. GULiiver 1131 
Export Enquiries : 

General & Overseas Trading Corp. Lid, 
6 Duke Streec, St. James's London, S.W.! 


SITUATIONS VACANT 

RADIO, Lid., require ex- 

C.1. oa contro.er oF 

Jary £1,184, 

rite, quoting 
» Lop- 


9 


Officer, 40, Park St. 


ie 
OMIOR rata required for interest- | 


senior & junior 
mechanical [a for interesting work ¢ 
eject; location Bedfordshire; a 
or eduiveient in electrical engineerir 
essential; experience in one or more 
ng fields desirable: 
ANISMS; (ii) Instrumenta- 
Electro-mechanical (iv) 


ng. 
meers up to £1,200 
Site cae 
TS should write giving fel, details 
re 


lectronic instruments 

, salary will be com- 
ity.—Write, stating age. 
e sepessenes a salary required, to the 

ie’ r, Equipment Division. McMichael 
Radio, Ltd., 17103 


8 
J ao ‘development ‘gaeineers required by 
for work on 
eryatels. as es oscillators and measuring gear 
‘andidates sho' eerin academic qua! "hes. 


Standard “@& Cables. 
*Woolw [7416 
vacancies for 


ee. Spportuns 
prospects; 
{ars cs trainag and experi 
Radio. Lid, Welwyn Gard = 
Radio. Lid, Welwyn — & City. 
OLLS-ROYCE, Ltd., Derby, have vacancies for 


rements is an advantage 
ledge is not essen- 


ing to age, pnnestane, an | 


7345 
a trical apis to by 
ec’ tence requ! 
the Se Research Council Rad: 


F— Condon W 12, quoting 
7351 


WwW. 
BIO testers ong fouls finders required for 
waoek of nationa: mw 

perience of i 
communi ered a ctive posts 
ye to their Sbility. Applicants. who must 
ae eee pared to n the Midland area, should 
write giving full details of experience and present 
ry, the Personne] Officer. Ref. (Radio 
est). Box 3233. {7270 


a electronic engineers or physicists ure 
a who have uated in physics or 
telecomm munica: is and have “two or tl ree years 
to take charge of the develop- 

ment. of berficular sections of a project involving 
radar, the work includes design of genera- 
timing wave form oscillators, electronic 
computors, V.H.F. transmitters and receivers. 


and serve systems. 

IN addition, technical assigionte are needed with 
H.N.C, or equivalent qualifica 
ALL the as aval lable are for work of high 


REPLICATIONS. ‘which will rect 

whic: Ww receive PA te 
tention, should give the fullest details of educa - 
thon and pro rofessional experience with appropriate 


APPLY Emp Manager, Vickers-Arm- 
strongs, Ltd. ( ireratt Section), Weybrid ee, 


389 
Bes OVERSEAS AIRWAYS CORPORA. 
re dls have we. Spasnaics Ses for ae 
maint 


tenced in tenance r 
haul: rates Pay 2/10 oer cor plus “Qld per 
1 attracting proficiency 

y. 44-hour week; pos- 

k; es ion, sick pay and 

a i facilities.—Write or cail, Staff Manager. 
London Airport. (7315 


as | 


igtved 


these materials an advantage 
nee 


SUPACOILS = 


SPECIAL OFFER 
MAKE YOUR OWN 
COIL PACK 


for 18’- only 


For this modest sum we will provide you 
with ali the components you require to make 
a high-efficiency two waveband superhet coil 
peck (Long and Medium plus. gd gee 

he parts supplied for this include 
specially wound variable iron dust-cored 
coils, three position rotary switch, padders, 
trimmers, mounting plate, wire, ype 
solder, etc., togeth with 
and assembly instructions. Also included it is 
a circuit diagram showing a typical superhet 
in which the coil pack can be used 

Trade ond overseas enquiries invited. 

We still, of course, supply our normal range 
of constructors’ parts, including : 


@ COILS. A complete series of High Q 
variable iron Smneeeres coils (as recom- 
mended for the P W. in wave- 
lengths 10-30, 16-50, 3075, 75-200, 190-550 
and 800-2,000 metres ;; Aerial, "HLF. or 
Oscillator at the remarkable’ price of 
3/- each. 


LF. TRANSFORMERS. Our famous 
iron dust-cored, permeability tuned, 
high stabilicy 1.F. Transformers, already 
aligned to 465 ke/s are still available at 
the extremely reasonable price of 16/6 
pair. 

DIALS. Attractive metal dial— 
three wavebands in three colours... 

J.B. Dials and assemblies—full range 
stocked including the wel 


COIL PACKS and Tuning Units in 
stock—we specially recommend the 
famous 30 and 40 series. 


HOME CONSTRUCTOR’S HAND- 
BOOK. This valuable booklet contains 
tested circuits of Feeder Units, eon | 
Amplifiers, etc. Constructional 
Servicing information, Resistance ee 
Code, and many illustrations of sets you 
can build with ease. ‘t also — our 
latest priced ist and ilabi 
for 2/- only, or a oi. will ay given free 
with any order for £1 or more. 


SUPACOILS MAIL ORDER OFFICE 


98, Greenway Ave., London, E.17 


TRANSFORMERS 


FOR ALL PURPOSES 
SINGLY OR_IN QUANTITIES 
FROM OUR STANDARD RANGE 
OR TO YOUR SPECIFICATIONS 

GOOD DELIVERIES 


REASONABLE PRICES 


We have also a department for rewinds 
giving you a 24 hour service and a better 
job. Please label all burnt-outs with your 
name and address when despatching. 


P. HOWORTH 


|| 51 POLLARD LANE - BRADFORD 
eed 


PES OLE peti 
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r—WILCO ELECTRONICS? 


SIGNAL AND NOISE GENERATOR. 
This Test Set Type 210 has a Range of 
20-88 Mc/s in  e Bands. Output ony. 
approx. M d or 
Noise Ph ten output 5 Microvolts 
with attenuator, Crys controlled, 
2 Crystals, Vernier adjustment. Brand 
new. Input 80 and 115 volts 1,000 cycles. 
£20. Or 230 volts 50 cycles : 
CONDENSERS. Block type. 8 Mfd. 
750 v. D.C., 10/6 e 10 Mid. 1,000 v. D.C. 
15/- ea. ; 10 Mfd. * ‘soo v. D.C., 23/- ea.; 
1.5 mfd. 4,000 v. D.C., 25/- each 
0/50 MICROAMMETER 2jin. Flush type 
contained in Test Set 28. A very sensitive 
meter only 
GERMANIUM CRYSTAL 
Midget size wire ends, 4/6 each. 
VR9l (EFSO). Brand new, Red, American 
make 9/6 each guaranteed. British 8/6 each. 
Ceramic V/holders for same 9d. ea.7/6 doz 
AIRCRAFT CLOCKS with splendid 8-day 
jewelled movement. Flange type, made to 
stringent Govt. specification. Brand new, 
guaranteed. ideal for car, study, bedroom, 
etc., Special offer, 65/- each. Post free. 
SLOW MOTION DRIVE. Muirhead, 
Ratio 50-1. 8/6. Post !/- 
SLOW MOTION DIAL with Vetnier, 
200-1 Reduction, front of panel mounting 
6in. dia., calibrated 0-100, 5/6 each, post |/-. 
POWER UNITS. With standard mains 
transformer, 350-0-350 voits, 80 m/a., 6.3 volt 
1a, 6.3 volt 5 a., 5 volt 2a., 5Z4G valve, etc. 
Brand new £2. 10/- carr and pkg. 2/6. ~- ~ 
AMPLIFIERS. 50 watt “Tannoy” Rack 
mounting, less valves, only £8/10/- to clear. 
Carriage 7/6. 
The transformers and chokes are guaranteed 
O.K. but some small components may require 
replacing, and wiring renewed. 4 amplifiers 
on one P.O. Rack for £25. 


204 LOWER ADDISCOMBE ROAD, 
CROYDON. 


DIODES. 


| able staff a 


LOCKWOOD 


makers of 
Fine Cabinets 


and woodwork of every descrip- 
tion for the Radio and allied trades 


LOCKWOOD & COMPANY 


Lowlands Rd., Harrow Middlesex. Byron 3704 


Wrretess Worr dD 


SITUATIONS VACANT 
7.M.I ENGINEERING DEVELOPMENT. 
4 Ltd., have a number of vacancies for en- 
gineers and senior engineers on interesting de- 
velopment work in various electronic engineering 
projects; an ge are for permanent pension- 
Offer good prospects; qualifica- 
@ degree in physics or engineering or 
valent, together with several years’ des 
experience in the following fields 


nisms. 
Test. a designs. 


(g) Ins 
SPeticaNTs: should write giving full details of | 


experience and type of work required, and quote 
ED/33, to Personnel Department, E.M.I, Engin- 
eering Department, Lid., Hayes, Midd! wit ns 


Es COLE (Electronics Division) offers ex- 
cellent opportunities for young d 

man of Ordinary National standard to gain 
experience in the development of radar. a 
munications and nucleonic equipments. Also 
limi r of vacancies for senior draughts- 
men with experience of this type of_ work.- 
Apply, giving details of experience, to Personnel 
Manager, E. K. Cole, Ltd., Maimerbury, Wilts. 
Tequired by 
ands 


5 eg ee ig 
firm in the Mid! for design and de- 
ph rwot ‘K ON roc Ket propuision and new 
airframe projects; previous experience in this 
field is not essential and applications are in- 
men with good mechanical or . 

experience; these positions carry 

salaries and offer excellent prospects to ki 
men, a ly giving age and emineaone 


TeNGineeRs required for interesting wo 
steadily expanding company in West Lon- 
rea, «Mgaged on the development of é lec- 
tronic equipment primarily for the develop- 
ment of radio transformers and similar com- 
ponents; the work involves investigation of the 
application of er magnetic materials to trans- 
gn; plicants should write, giving 
of “qual lifications, experience and 
to—Box 362! [7402 
ng.neer ired for component 
development ond sign; good scope for 
advancement in this field and opportunity for 
progress to other branches of communications’ 
work; qualifications requi: : Engineering or 
physics degree or Inter B.Sc., with some experi- 
ence of A.C, work or equivalent. Apply in writ- 
ing stating exper.ence in ll, salary required, 
etc., to Personnel Department, Ref. V Pye, 
Ltd., St. Andrew's Rd., Cambridge. (7331 
ECHNICAL assistant, aged 20-30, required in 
works laboratory for work on development 
of recording materials for lacquer discs, recording 
wax and magnetic tapes and discs, previous ex- 
Perience desirable but not essential provided 
applicant is keenly interested in this class of 
work, which is varied and interesting and offers 
good prospects of advancement, matriculation or 
hag —Apply to Personnel partment, 
E.M.I. Factories, Ltd., Hayes, Middlesex. [7383 
ELLING & LEE. Ltd., Cambridge Arterial 
. Enfield. Mi ddlesex, require research 
assi agate in connection with work on electroni 
components, fuses. interference suppressors and 
television aerials; applicants must Tadt mates 
e 1.E.E. or possess equivalent qualificat 
to ether with simular laboratory 
sa y will be commensurate with previ ous €x- 
perience; Ee must be detailed and 
concise, and will be treated as confidential. 
€ 


EQUIRED immediately by 
,London area, senior and junior radio 


997 


large firm in 


ODDIE FASTENERS 


PAT 507249 


THE FASTENER WITH ENDLESS 
APPLICATIONS — SIMPLE — POSITIVE 
SELF-LOCKING. MADE INA 
VARIETY OF TYPES AND SIZES. 
SPECIAL FASTENERS TO SUIT 
CUSTOMERS REQUIREMENTS. 
WIDELY USED ‘IN THE RADIO 
INDUSTRY 


llustrated brochures and other information 
will be gladly sent on request. 


Oddie, , Bradbury & Cull Ltd., Southampton 


Cables: Fasteners, Southampton 


engineers to work on long-term 
projects of high priority; applicants should have 
rience in the development and design of | 
-H.F. communication equipment; for 27 junior 
posts, however, experience is not esse 
vided applicants 
basic electronics pe 
and ey TE Apply reference 
R. E. D. to Box 3629 (7333 
ARGON" 'S Wireless Tel egraph Company in- 
pA vites applications from young men between 
the ages of 21 and 25 who to be trained as 
draughtsmen; applicants should have had work- 
shop experience and preferably possess O.N.C.; 
six months’ training will be given at Chelmsfor “d 
rior to permanent emp! loyment either at Chelms- 
ord or Acton n.—Those interested should 
write, giving full sdetails and quoting Ref. 171, to 
Pentre Personnel Services. English Electric Co 
24-30, Gillingham St., London, 8.W.1. [7354 
SiBCTRONIC engineers “required Tor interest- 
ing development work in a steadily expan- 
ding compeny in the West London area, specialis- 
ing in light electrical products, candidates must 
have degree or equivalent qualifications and some 
years laboratory experience on design of radar or 
Similar equipment; starting salary in range £750 
~£1,000, according to experience, with excellent 
prospects for men of ability and initiative 
Applicants should write giving full coh of 
Ya and experience to Box 3802. 382 


‘quoting 


PLESSEY Co., Ltd., Vicarage po 

Ilford, have an immediate vacancy for 3 
graduate engineer between the ages of 25 and 35 
with an interest in light electro-mechanica! 


devices and another for an electronic circuit de- | 


preferably ‘ 
work in the: rogressive and 
ormed division 
H accordance 
with age and experience.—Applications should be 
made in ———— to the Personnel Manager, quot- 
ing . C. (7390 


se helds: the posts are 


well-knor wn | 


7404 | 
rk in| 


Ocrozer, 1951 


NEW S.T.C. SELENIUM RECTIFIERS. 
Largest L.T. range in Great Britain. Current 
products. NOT SURPLUS. £.H.T. H4/200 
W.W. Televisor replaced by N2,100, 17/-; 
for VR97, N2/SO 12/-. Post 6d. 


NOTE REVISED PRICES Ist JUNE, 1951 


HALF WAVE RECTIFIERS. 1/6 v. ? a., 

8;2a., 12/2; in, 18/3, all post 

a 27, tild, 30v. | a., 

14/8 ; 2'2., 18/-; 4'2., apy te 45/6 ; 48 v. 

etc. 

HALF WAVE HEAVY DUTY 7iin. 

SQUARE COOLING FINS. |6 v. 5 a., 

~ -;10 2 29/- ; 16a., 53/-; ry v.5a., 41/6; 

MM 5 ¥. 25 a4 3/- 55a, 56/3 8a. 
és). -;all ae 

IDGE CONNECTED ee. WAVE. 


54/- 
lid. a ta 33/6: 15e, sae 
3 a., 6l/-;5a., 8l/-; 72v. 1.5 a., ia; 


*152)- all post I/1. 

BRIDGE CONNE CTED HEAVY DUTY 
Tiin. SQUARE COOLING FINS. 17 v. 
6 a., 43/-; 10 a., 49/- post 1/6. 
BRIDGE CONNECTED HEAVY DUTY 
Funnel Cooled, 
Tin. SQUARE COOLING FINS. Re- 
vised price, same both types. 17 v. 12 a., 

+; 20 a., 102/-; 30 a., 142/-; 50 a., £11 ; 
33 v. 6 a., 79/- 3 10 a., PI/-; 12 a., 146/-; 
20 a., 164/-; 54 v. 6 a., 104/-; 10 a., 124/-; 
72 v.6a., 134/- 3 10a., 154/- ; 100 v.6a , 192/- ; 
10a, £11 all post 1/8. 
Special price Funnel Rects. BRIDGE. 
D.C. Output, 120 v. 20 a., £15/10, delivered. 


SOME G.E.C. & “WESTINGHOUSE” 
RECTS. NOW STOCKED. 
SLOW DELIVERY OF MANY RECTS., 
WILL DO OUR BEST! 
Wholesale & Retail 
T.W. PEARCE (Est. !9 yrs.) 


66 GREAT PERCY STREET, LONDON, W.C.1 
Of Pentonville Rd. Between. King’s Cross and Ange! 


| 169/171 Edgware R 


TELECRAFT 


| AERIALS ENSURE THE 
‘BEST TELEVISION 


TRY ONE AND SEE FOR 
| YOURSELF 


|SAMSONS 
SURPLUS STORES 


SPECIAL OFFER. BRAND NEW HOOVER 

INDUCTION MOTORS, 1/6 h.p., 220/240 v. A.C, 

Single Phase 1,425 R. = M. Double Ended Spindle. 
/6, carr. 6/-. A few available for 110 v. 

BRAND NEW VARIOMETER INDUCTANCE: 

as used in the No. 19 Set Variometer, 3/6. Post on 

HEAVY DUTY TRANSFORMERS. Prim. 180- 


45 -. 


4 v. 20 v. 20 Amps., 
. 180-230 volte 50 cy. Sec. 
. 10 amps., 25/-. Carr. 2/6. 
50 cy. Sec. 6.3 v. 15 amps., 


MASTER. : VOLT "METERS. 0-20 ¥. A.C. moving 
iron Gin. scale made by Metro Vickers, 226. 
Post 1 

BRAND NEW 12 V. VIBRATOR PACKS. Output 
210 v. D.C. 70 m.a., completely smoothed and 
includes 4-pin vibre ator and metal rectifier, 30.-. 
Port 

BRAND ee CLOCKWORK 


, type 2, two breaks 


TERS. D.C. input 

A. output 230 v. 175 watt, 
completely shrouded in metal case, £10/10/-. 
Carr. 5/+ 


Ce: 
London, W.2. Tel. PAD, 785i 
125 Tottenham Court Road, W.! 
Tel. EUS. 4962 
orders and enquiries to our Edgware Road 
all day Saturday at the 


All 


OctToser, 1951 


Cabinets 
of 
Distinction 


2}d. stamp for Catalogue. 


Chassis 


A.C., 5 valve 3 w/b Superhet 
Radiogram chassis. Absolutely 
complete kit of parts including 
wiring diagram .. .. £10.10.0 
Or fully wired and 


tested £12.5..0 


Amplifiers 


Four to fifteen watts 
Wired or in kit form 
from .. 


output. 


19.6 


Full details of above available 
on request. 


LEWIS RADIO CO. 


All correspondence to :— 
(DEPT. 951), 322 HIGH ROAD, 
WOOD GREEN, LONDON, N.22. 

Callers to :— 

120, GREEN LANES, 
GREEN, 
Telephone 


PALMERS 
LONDON, N.|3. 
BOWes Park 5997. 


PHILIPS 


FOR SOUND 
INSTALLATIONS 


| 4 
- 
== 


= | 
TRADE nS MARK 
PHILIPS ELECTRICAL LTD 


All enquiries to: 
PHILIPS ELECTRICAL LTD. 


DEPT. ELA AMPLIFIERS 


Shaftesbury Ave 
my C2, 


Century House 


London 


OR 


C. W. CAMERON LTD. 


(Sole Distributors for Scotland 


Glasgow 


67, Oswald Street 


| and model shops 
| the pomebiiity oy an exceptional house and excel- 
| lent long te +) with pension facilities; 
} all replies wil 

| Write, giving tult details of qualific cations, 


rae 


| @pplications; salary range 
| annum; vacancies also exist for apontaling en- 


| Personnel Manager” (Rel, 


| electromechanical devices: 
qualifications and experience. 
| general 


| is required 


|} demic year; 


Wrre_ess Wor_p 


8! TUATIOND. JAGany 
ceMICHAEL RADIO, require senior pro- 
ject engineers in ther ‘Equipment Division 
Development Laboratory at Slough; training and 
experience in the field of saeiet electronics (in- 
an 


mensurate with ability. e Write stating age and 
full details of training, qualifications and ex- 
to t Chief Engineer, Equipment 

ivision, McMichael Radio, Lid. Slough. oa, 


ERRANTI, Ltd., have vacancies for engineers 
with experience or interest in work con- 
nected electro - mechanical 
predictors, gyroscopic instruments an ll 
projects; coererners given to ho.ders of degrees 
or uivaient qualifications, but aptitude and 
practical “abil ity in light mechanical or electrical 
engineering is essential; salary according to age 
and experience in 3 Ripa: of £350-£650 per 
annum; the eee coy: ge | a Staff pension scheme 
mt a | of application from Mr Hebbert. 
anager, Ferranti. Ltd.. Holiinwood. 
tana. Piease quote Ref. E.E.M. 17241 
LECTRONIC engineers required by Govern- 
ment Department, candidates should have 
knowledge of general electronic or pulse tech- 
nique or 


Write for 
Ministry of Labour and 


| National Service, Technical and Scientifk 


ter (K), York House. Kingsway, London, W.C.2 
wes relerence D263/51—A. Closing date 12 
tober, 1951 7379 
NUMB ER of vacancies exist for electro- 
mechanical designers with a good degree in 


echanical and electrica) engineering, or similar | 


m 
qualification, and several years experience 
laboratory or factory design department 
cessful ca: es will be expected to work 
laboratory teams or in ishoretary lactor teams 
on interesting and varied projects, and to be 
responsib'e for the mechanical design of equip- 
ment; the posts are permanent and pensionable; 
salary according to qualifications and experience 
and consistent with present day levels.—Applica- 
tion form from Personnel Officer, Mullard Re- 
search Laboratory, Cross Oak Lane, Saifords, nr 
Redhill, Surrey. [7378 

IRECTOR of engineering uired to take 

charge of a highly technical research and 
development company in the Greater London area 
(a sudsidiary of a large engineering public com- 

— must possess @& 
gree and must have 


ge 
the ability 

t engineers, design offices 
; position carries a high salary 


supervise veams of pro; 


experience and salary required, to t anaging 
Box 3800. 17364 
E GENERAL ELECTRIC Co.. Ltd.. 

a Television Works, Coventry, 
vacancies for development engineers. 
development engitieers, mechanical and elec- 
tronic, for their development laboratories on 
commercial and Government work of national 
importance; fields include microw ere, 230 pulse 
£400—£1,250 per 


Radio 
have 
senior 


gineers in component design, valve applications 
electro-mechanical devices and small mech- 
anisms; the company’s laboratories provide ex- 
cellent working conditions with social and wel 
fare facilities, superannuation scheme; assist- 
ance with ie - a cases.—Apply by 
letter, statin eperanen: to The 
[7217 


750 * ear tax free is bounty paid to elec- 
tronic artificers joining special section 
of the Supplementary Reserve; men with City 


| Guilds Final Certificate in telecommunications 


and radio and up-to-date experience in current 
electronic engineering practice will be needed 
to maintain electronic instruments controlling 
fire of anti-aircraft guns which protect vital 
centres of Great Britain mp war break out: 
by joining the S.R. a will not 

playing @ vital part in 1 the defence 


| country, but will also know his exact role in the 


minimum rank Staff Serjeant; 
P training ee year wie 


from D. D.M A.A. Cor a 
Glenthorn,” Stanmore, Pade. or the 
War Office (A.G.10), Dept. B., London, 8.W.1 


418 
HERE are a number of vacancies suitable for 
Honours Graduates in Physics, electrical or 
mechanical engineering or mathematics. or a 
good general gree covering two or 
fiese subjects. for both research and deve.opment 
work in the following fields: radio and line com- 
munications. radar. electronic instrumentation, 
microwaves, ultrasonics, vacuum techniques and 
salary according to 
consistent with 
resent-day levels; there are vacancies 
considerable post-graduate experience 
and others for which previous experi- 
ence is not necessary: consideration will be given 
to students Pe finals b Gurng the current aca- 
pects romotion are 
and the poste al Trail with ge Mullard Com- 
pany's Superannuation Scheme.—Apply Person- 
nel Officer, Mullard Electronic ‘Research Labore. 
Salfords. Nr. Redhill, Surrey. 16883 


rmy 
details 


for whic 


MAGNETIC TAPE! 


Recording Equipments and | 
Components 


OSCILLATOR UNIT. Ccenstructed on 
small chassis, suitable for sub-assembly, 
provides r.f. for erase and bias at 45 ke/s. 
Requires 250 v. h.t. and 6.3 v. for operation. 
Complete with 6V6 valve, £3. 
OSCILLATOR COIL ASSEMBLY. Com- 
prises high “* Q " coil and condenser tuned to 
45 kc/s. Specially designed to provide highly 
symmetrical sine wave output for low tape 
noise. 

RECORD) jREPRODUCE HEAD. 
ance: 100 ohms at ! ke/s. High quality 
romenee Vouaiy enclosed. Gap length 

1 mil., 

REPRODUCE HEAD. As above, but gap 
_ th 0.5 mil. (suitable for 2-head systems), 


ERASE HEAD. Capable of erasing new high 
coercive force tape when used with oscillator 
unit above, £2/2/-. 

TAPE. New high-coercive force tape suitable 
for high fideligy recording at slow speeds. 
Jin. (1.200ft_) reels, £1/10/-. Spare reels, 7in., 
4/6 each. Ilin. (1,000 metre) reels also avail- 


Imped- 


able. 

INPUT TRANSFORMER. Ratio 1/40. 
Frequency response: + 2 db. 50 c.p.s.— 
20 ke/s. Su’ table for head to grid step up. 
Mumetal core, ! 

TRANSFORMER. As above, but fitted in 
16 S.WG. mumetal screening can, 30/-. 
Send for further details including circuits. 

Trade and export enquiries invited. 


CABOT RADIO 
COMPANY LIMITED 


Electronic Equipment Manufacturers 
28, BEDMINSTER PARADE, BRISTOL, 3. 
Telephone 6431/4. { 


more of | 


SOUTHERN RADIO'S WIRELESS BARGAINS 


WALKIE - TALKIE (TRANSMITTER- 
RECEIVER). Type 38 Mark ll. Complete with 5 
valves, Throat Microphone, Headphones and 
Aerial. 7 mc/s Amateur Band suitable for field 
use. Powerful Superhet Receiver Modulated 
Transmitter. Guaranteed ready for the Air, less 
batteries, €3/10/ 

R.3515 TELEVISION UNITS. Complete with 
2! valves. 6 Stage 14 me/s |.F. Strip. ideal for 
T.V. Conversion. Brand new in original wooden 
cases, £3/10/-. 

LUFBRA HOLE SAT TS. Adjustable from 
jin. to 3hin. for use on Wood, Metal, Plastic, 
etc.,5/9. LUFBRA FLY CUTTERS. 14/6. 

LIONEL “ BUG ” KEYS. Genuine U.S.A. Auto- 
matic Morse Key, Type 336. Few only, £3/7/6. 
THROAT MICROPHONES. Magnetic type 
complete with long lead and plug, 4/6. 
CONTROL BLES for COMMAND RE- 
CEIVERS. B.C. 453/4/5, 14ft. with adaptors, 9/6. 
CONDENSERS. |00 assorted tubular and mica 
all new useful sizes to 2 Mfd. 15/- 100. 

9 gems 100 assorted new to 3 watts, 


100. 

HAND oe 6 volts at 5 amps 
With Crank, 21/-. 

PLASTIC TRANSPARENT MAP CASES, 
14 inches had 102 eo ideal for Maps, Charts, 
Display, Photographs, etc., 5/6. 

| STAR IDENT IFIERS. With Hydrographic 
puny * ~ apmaaessnecs A-N Type |. Complete in 


case 
MOVING pvt Dic ——— Brand new, 
2in. 0-2 mA., 0-5 mA., 0-30 mA., 0-20 volts, 9/6 ea. 
|WestecTOns. Type WX6 and WII2, I/- 
ea + do: 
VALVES. Brand new 805 USA. in original 
cartons, each 32/6. A.T.P. 4 for use on Transmit- 
ting section of Type ‘38°’ Walkie-Talkie, 7/6, 
6K7, 7/6. All brand new. 
MARCONI AERIAL FILTER UNITS. Type 
“916” in conformity with P.O. Specification, 
full instructions for fixing, 4/-. 

Full list of Radio Publications 24d. 


SOUTHERN RADIO SUPPLYLTD. 
tl Little Newnes Street, London, W.C.2 
GERrard 6653 


PANE LG am 


G.E.C. 
GERMANIUM 
iICRYSTAL DIODES 


LATEST, SMALLES 
SUPREME CRYSTAL DETECTOR 
Midget Size, 5/!6in. x 3/!6in. 
Wire Ends for Easy Fixing. 
4/6 each, postage 2}d. 
Technical Details and Sei d Types 
SILICON DIODES, 3/6. Postage 2}. 
Fixing Brackets, 3d. pair. 
COPPER INSTRUMENT WIRE 
A ge TINNED, LITZ. 
coTT ~~ ap! — 


B.A. screws. ‘Nuts, NWASHERS, 
soldering tags, eyelets and rivets. 
EBONITE AND BAKELITE PANELS, 
TUFNOL ROD, PAXOLIN TYPE COIL 
FORMERS ANDO TUBES, ALL DIAMETERS. 
Latest Radio Publications. 

SEND STAMP FOR LIST. 

TRADE SUPPLIED. 


POST RADIO SUPPLIES 


The VOIGT —— is still ahead of all 
others. M. Unit with 
23,000 line gap flux £40 
ex works. 
Corner Horns (in the 
white) £19.10.90 or 
£47 .10..0 ex works. 


i 
VOIGT PATENTS LTD. 
Sydenham, 8.£.26 SYD6666 


Sole makers of VOIGT Products 


Accurate tests 
High, Low and Grid 
ias Batteries. 
Write for leafler 30M 
Visit Stand 6.730 B.1.F. 


100 kes. 
QUARTZ 
CRYSTAL 

UNIT 


Type 
Q5/100 


for Secondary Frequency Standards 


we Accuracy better than 0.01%. & Temperature | 
coefficient 2 parts in a million per degree Centi- 
grade temperature change. ye Gold eiectrodes 
applied by cathodic sputtering direct to the faces 
of the crystal, giving permanence of calibration, 
KSimpiesingie valve circuit givesstrong harmonics 
at 100 kes. intervals up to 26 Mes. ¥& Octal based 
mount of compact dimensions. PRICE 45/- Post Free 
Full details of the Q5/100 including circuit 
are contained in our leaflet Qi. Send stamp 
to-day for your copy. 


THE QUARTZ CRYSTAL Co. Ltd. 
63-71 Kingston Road, 
NEW MALDEN, SURREY 
Telephone : MALden 0334 
_ eee 


| advantage (D396/51—A). 


_ WikELEss Wortp — 


SITUATIONS VACANT. 

ESEARCH _ laboratories e General 
» Electric Co., Ltd., Wembley, Middlesex, 
have vacancies on a major guided weapon project 
at their Stanmore laboratories for engineers and 
physicists with at least three and preferably five 
years’ experience in the generation and momaling 

of waveforms for radar computers or 
multiplex systems; these open.ngs will offer zo0d 
prospects in euperimental’ t teams and attractive 
All applications 
the Staff Manager (Ref, 


id 
GBLOC/768), stating age, qualifications and 


x ence. 
NGINEERS and physicists are invited by the | 


Ministry of Supply 


to apply for vacancie 
in the experimental o 


cer class at the Roya 


Aircraft Establishment, Farnborough. Hants, and | 
@ posts candi- 


an outstation in Bucks. 
dates must 
ic tech 


For 80 
a of deverapisent of elec- 
Spe 


Other posts require 
experiénce in light mechanical and electrical 
equipment and candidates 
velopment 
wor e following fields: Electronics, 
Aircraft instrumentation, Servo 
Analogue computing and 
(D397 S1—A). mecoptable minimum qualifica- 
include Higher School Certificate with 
in science or engineering subjects or 


| Higher National Certificate but posse:sion of a 


| 


? 
| 
| 
| 


degree in physics or electrical engineering would 
be an advantage for many of the posts. 
will be determined on a: an assessment 
of the successful candidates® qualifications and 
ithin the ranges: Senior a 
minimum age 35), £742-£960. Ex- 
Officer (minimum age 28), £545- 
t Experimental Officer, £240 
(age 18)-8505. Rates for women somewhat 
The posts are wunestablished. Applica- 
tion forms obtainable from echnical and 
Woe. Register (K), York House, Kingsway. 
W.C. Cage appropriate Ref. No 7396 
T® ECHNIC 
Supply As btihrnent at Chessing 
involve the preparation of official instructional 
publications one sonatas exist in the following 
groups: (a) 6/51 A, handbooks a circutt 


diagrams on the "heretical and practical (includ- | 


ing servicing) 


airborne i -y ground 
electrical and 


practical (uekading servicing) aspects of aircraft 
gun sights, bomb and torpedo sights, or complex 
types of aircraft navigation and comouting instru- 
ments, including gyroscopes and optical areata 
and the application of electronics; (c) D377/51 A 
instructional publications embracing airc raft 
associated airborne and ground equipment, includ- 
ing airframes, electrical components one installa- 
tion, air armaments, mechanical transport and 
airfield construction plant. Qu 
of British parentage: engineering apprenticeship 
or equivalent training with extensive exverience 
in a responsible technical position in industry 
or the Services on one group of the equipments 
mentioned a Experience in writing or edit- 
publications and sion of a 
ti Certificate in mechanical or electrical 
engineering or equivalent qua lifications advan- 
tages. Smlary: according to qualifiations and 
rience in the range £540-£785 not estab- 
lished.—Application on forms from Ministry of 
Labour and National Service (K). Technical and 
Scientific Register. York House, Kingsway, W.C 2 
Quoting appropriate Reference No. 1735 


SITUATIONS WANTED 

AN aged 32. able to drive. some experience 
B\ radio and electrical repairs, seeks 
| ton London area.—Box [736 

ARINE radio eng neer. 37, desires change. Ist 

class P.M.G., 18 years’ experience of fit- 
ting servicing maintenance all types marine 
spoeratus, including Radar echosounders “an 


shop in South 

. mail order 

; good prospects 

long ease: goodwill, : , 


- high-class district main 


household electric goods: 
a istatt willing to stay ° 
years’ lease shop and workshop: fixtures and 
testing gear £1,500; s.a.v. about £5,000; unique 
opportunity.—Details Box 3630. [733 


BUSINESS OPPORTUNITIES 
NTERESTED in expanding —: to the up and 
‘ s meric 
well-known shippers 
perters, Spectali ising in electri 
products, is shortly leaving 
ness trip to razil, 
Venesuela and Colombia.— 
ho are 
to ee c 


an ex- 


untries, please contact him c/o Box 
7 


TECHNICAL TRAINING 

C™ & GUILDS fj Mectrical, ete.). 
Fee erms. ver 

cesses Por f fun details of modern courses in all 
branches of Electrical Se gm send for our 
144-page handbcok, free and post free.—B.1.E.T 
(Dept. 388A), 17, Stratford Place, London, W.1 


PAINTS, CELLULOSE, ETC. 
Pes spraying handbook 3/6, post free; 
requisites “upped: calglogy at a 
Brooks, 53, a Wood, Romford 


on “‘No 


cellu- 
aying 
d 


r 
[0207 


TAPE & WIRE RECORDING 
COMPONENTS 
Write for the latest 


AMPLIFIE 
OSZILLATOR COILS & UNITS. 
TAPE HUT WIRE On standard 
G.E.C. 4, 4, and | he 
DUREX Spc _ Is. 
5°, 7”, tI” Spools, 
Constructor's Envelopes. Books on Tope Rec'd’g. 


Salary | 


uthors required for ‘Ministry of | 
ton; duties | 


1 ifications: British 


si oe 


sub- 


17398 } 
ONDERFUL chance for a main road shop | 


prerested in expanding their exports | 


337 


95%  suc- | 


Manufactured by 
__. AUDIGRAPH LTD.__ 


Dept. MR3, 74, Great Hampton Street, 
HOCKLEY, BIRMINGHAM, i8 


‘TRANSFORMERS & COILS 
TO SPECIFICATION. 


MANUFACTURED OR REWOUND 
Filter Coils + 1% a Speciatity. 


JOHN FACTOR LTD. 


9-11 EAST STREET, TORQUAY, DEVON 
"Phone: Torquay 2162 


U.S. WAR SURPLUS WANTED 
APR-4, APR-SA, APR-I, etc. ; TS-13, TS-34, 
TS-146, TS-155, TS-174, TS-175, and other 
“TS-"" and standard U.S.-made Lab Test 
Equipment, especially for the MICROWAVE 
REGION ; LAE, LAF, LAG and other Signal 
Generators; Technical Manuals, quantity 
tubes and spares. Send your list, stating 
condition and price, to : 

ENGINEERING ASSOCIATES 
434 Patterson Road, Dayton 9, Ohio, U.S.A, 


RADIO G200 ANNOUNCES 


Generator type ‘320’ permanent magnet. 
Input 24V to 200V SOmA 12°6V 1°2A. Ref. 


10K/1046 
Price 35/- 
TRADE & OVERSEAS INQUIRIES INVITED 


ARTHUR HOILE Sanerome, "acces 


KENT 
ae "2812 


CRANMER AV. EALING. wi 


and Coi M 
Telephone: 


to “he Trade 
EALin~ 5688 


CRYSTALS 


T “<3” 
Frequency ranges : !00kc’s 
to 500 kc/s; 3 mes to 
20 mc/s, Evacuated glass 
envelope having B7G valve 
base, with crystal con- 
nected across pins Nos. 
and 7 


of world repute 
BROOKES CRYSTALS LTD. 


10, Stockwell St., Greenwich, London, po 
Phone: GREenwich 1828. Cables: Xtals London. 
Grams: Xtals Green London. 


Octoser, 1951 Wrretess Wor_p ill 


TUITION 
MODULATION TRANSFORMERS. ADIO training —?.M.G d LEE. | 
U.S.A. manufacture. Potted. P/P 211 Diploma: ewe; free ie note al eee B. & HH. RADIO 
i] n } 
to single 211. Ratio | to 1.2. 100 -atendange ang oomsl || EAST STREET, DARLINGTON 


Ryat 
a Sunaie P/P 807's to 807 Ww t reply Sema, The 


DRIVER TRANSFORMERS. “Class NG ! ; BASS & TREBLE er pn 
B, suitable 6L6 to P/P 807’s, with j have + ho ¢: the use of 
monitor windings again, for you.—See the B.N TRS 8 nave. page 208, sai 
RECTIFIERS. i volt 2 amp. Copper EE mits justment 
the world, 600 Radio Officers r sieeas 
Oxide. Full Wave Bridge ' send 2d stamp for prospectus to Britain's matches up sp of 
BATTERY AMPLIFIER.” “A * Seer See eee 
at lowest cost.—Wireless Co:leze. Colwyn Bay. 
complete with 210 LF and QP 21 -M.I.Mech.E., Brit.1.R.E., | City i |] SCRATCH FILTER 
valves. 2 volt and 120 volt og BR. tS mom ged Easily fitted to pick-up and gives 
CONDENSERS Penns ny 270 courses in all branc hes | of engineering, td- || Marked reduction of scratch 
ds gang. Ceramic Insulation, f etc., write for 144- handbook—free— 
ideal for Short Wave Receivers. Ter (Dept. 387B), Car tartfiord Place, Lon- WHISTLE FILTER 
; (0118 is very simply inserted in speaker 
Size 34 x 23 x I Bin. > 5 0 LEV isIoN _Dosta! course for radio trades ; 
CONDENSERS. 8 Mid. Electrolytic Examinati d’s diploma: also postal |] 9 yin and completely eliminates 
evoke wkg. Screwhole fixing courses io Fe. PM 2. nd and ist cl) Ke/s. whistle 
lease add something for postage. cates an " 
THE RADIO MAIL ORDER CO., ay, Bg cur td... A.F. and R.F. COILS rewound or wound to 


9. (40 years’ i ‘ 
64-45, Church Lane, Wolverhampton. || experience in hing ‘students in wireless specification. 


te peraphy and allied subjects 


HE Institute of Practical "Radio Engineers 

have available home study courses in every 
phase of radio and television engineering. a 

jalising in son, gy training o Cg 


EXCEL SOUND SERVICES LTD. || moserte “rhe syllabus’ of tnstractional text | Desieners C7’ Manufacturers of 


obtained 5 t — from ge Secretar. 
Fairfiel 


; 
are pleased to announce that they are ee ee ee eRe i| 
: . ' 
now accepting orders for their Tape FrREe! Brochure giving Potaile of home study 
Recorders. es of electronics, courses for the hobby 


mthusiast or ior t 
Trade enquiries invited x M Brit, IRE, City ana Guilds ‘Te em 6, SEFTON RD., PETTS WOOD, KENT 


f l ¢ 
49, BRADFORD ROAD, SHIPLEY, YORKS. oe TERS., with the colege ‘operated «by FORest Hill 2612 Orpington 3559 
" ‘ ta t ctronic 0! n ti - 
Telephone: Shipley 55779 & 51291 gg ah n’s Write “a rs MJ. “Institutes "Postal nk pusntenassialoigihcstliamediaaaiatenes ida isis 
oa Bouton” we Ww .28 Grove Par’ d., 
| fogs wa" onlawien att, (associ ws it MAGNETIC TAPE RECORDERS 
",. BOOKS, INSTRUCTIONS, and COMPONENTS 
YOU READ MUSIC ? 5 000 align- 
ment se for superhe ynes t 


: ; ; » 4/9 from 
Then how about making yourself an electronic cae , _ 
organ. Constructions! dat, available—full caps of the t I y 2/- a WILL DAY LIMITED 
circuits, drawings and notes. It has 5 octaves, = - 1D oe Re. 0, "Fairfield | , 
2 manuals and pedals with 24 stops—uses 43 — NB. . 19 Lisle Street, London, W.C.2. 
valves. With its variable attack you can play GERrard 7105 and 4476 


Classics and Swing. 

MILLIAMMETERS. 0-30 ma. D.C., 3/6, SEND 1)4. STAMP FOR LIST — SENT BY RETURN 
Write now for free booklet to: ©. §, Co., post 6d. R.F, meters 0-5 amp., 3/6. Test 
10 Duke Street, Darlington, Durham Prods, %. flex., wander plugs, new, 2/6 set, 
post 3d. Boards, contain 43 resistors and 
condenses , post 10d. Set of 4, 8/6, post 


F.50 * 
wey, 5° ocr" Manp aster sate "Se ||[ PARALEX ADJUSTABLE WOLE” COTTER 
ior list. 

L. ©. NORTHALL Selected for the 


16, Holly Road, Quinton, Birmingham, 32 FESTIVAL of BRITAIN 1951 
AUTOMATIC SWITCHES— 


» 
ELECTRIC CLOCKWORK 
| to 100 AMPS. 7 to 35 DAYS 
from 35/= EACH be i” High Seeed nd 18% Tungsten 
All guaranteed for a year. ve bit 
Write for Mustrated lists : L. round shank ed Gnonn 
DONOHOE’S (Timers), 6, Georce st., ||| "> *02re sap. shank 47 = 


SERVICE ENGINEER'S ,p&ssihel Whotele end Ezport Bnav tuted 


LUDFRY LTD. 


FIRST CHOICE ; ee ’ 189, Wardour Street, London, W.! 


BRASS, COPPER, DURAL, vahiea? piplenste = tieabeiontamlirs 
aa ALUMINIUM, BRONZE 


YOUR METER DAMAGED? || °°. BAR. SHEET, TUBE. STRIP. Wine, ENGINEERS ! 


3,000 STANDARD STOCK SIZES 


No Quantity too Small. List on application “znonaekine SrromtUkiring Pail des ey 
* Leading London:H. ROLLET & Go. Ltd. Liverp’! the - 
Electrical || 6, Chesham Place, $.W.1 Kirby Estate. so Pate ae 
Instrument || SLOane 3463. 'SIMONSWOOD 3271/3 || 144 PAGES = 


Repairers F- 
to the — - 4 
Industry. j y 


Repairs by skilled craftamen to all makes and types of p+ lee He ™M 
‘oltmet«: Ammeters, Microammeters, Multi: tirange Test pues 

Meters, Electrical Thermometers, Recording WING TESTIN pring, CALIBRATION 
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Condenser leadership 
-from the nside/ 


Solid foil and paper Non-hygroscopic processing 
non-inductive assembly. for high performance. 


Rigid outer 
aluminium 
casing. 


Spiral Wire connection for 
maximum contact to 
element brought out 
through rivet and soldered. 


Full hermetic rubBer sealing 
to tube and rivet. 


T.C.C. ‘‘ Metalpack’’ Super Tropical condensers have proved 
themselves eminently suitable to meet the stringent conditions present 
in all the latest electronic apparatus such as navigational aids for both 
service and commercial use. 

While maintaining the high standards of quality found in all T.C.C. 
condensers, their compactness and ability to withstand extreme tem- 
perature variations from —40°C. to +100°C. make them the obvious 
choice of the design engineer. 

T.C.C. ‘*‘ Metalpack ’’ condensers can be supplied fitted with 
insulating sleeves to special order. 

Details of any T.C.C. range are available on request. 


‘“METALPACK” TUBULAR PAPER CONDENSERS 
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Why acR GA (RADIO WORKS) USE 
Ersin Multicore Solder 


onludwrely 


Leading radio and television manufacturers 
have a high standard of quality to maintain. 
Faulty joints would cause poor reception, 
with consequent injury to their reputation. 
That is why they prefer to use ERSIN 
MULTICORE—the finest cored solder in the 
world, which ensures sound, non-corrosive 
connections during the life of the equipment. 


Guaranteed flux continuity, speed of oper- 
ation without wastage, complete freedom 
from ‘dry’ or H.R. joints and absolute 
reliability are a few of the reasons why the 
G.E.c. Radio Works use ERSIN MULTICORE 
exclusively in the production of their radio 
and television receivers. ERSIN MULTICORE 
is widely used by both manufacturers and 
service engineers all over the world—even 
in the U.S.A., where import duties and freight 
charges raise its cost above that of the home 
product. 


ensen~ 
os 


7 lb. reel for factory er,’ 
° 7 YY Vit . 
use and Size 1 [JU 
. ° ” HMREE <Ome 
Carton for service FS OLODER 


engineers. 


TT dtiddss dad sdade 


We will be pleased to send manufacturers, without charge, new 
technical literature and bulk prices. Service engineers and 
radio enthusiasts can obtain Size 1 Cartons (prices on left) from 
most radio and electrical shops. 


we Hi eens he Ersin Multicore Solder 


Catalogue Alloy | S.W.G. | Approx. length 
Tin/Lead 


per carton 


c1e0r4 a0 —— The Finest Cored Solder in the World 


Cc 16018 _te 
Cc 14013 40/60 = 3 _13 feet 
Cc 14016 40/60 26 feet 


—| Multicore Solders Ltd., Mellier House, Albemarle St., London, W.1 - Regent 141! 


